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The. earth does not belong to man; 
rrpn belongs to the earth. 

* -North American Indian Chief Seattle, 1854 
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"Viewed from the distance of the 
woon, the astonishing thing about the 
earth, catching the breath, is that it is 
alive, the photographs show thedry, 
pounded surfade of the moon in the 
foreground, dead as an old bone. Aloft, 
floating free beneath the moist, gleam- 
ing membrane of bright blue sky, is the 
rising earth, the only exuberant thing 
in thii part of the cosmos. " 



—Lewis Thomas 
in The Lives of*- Cell 
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• Pupils playing the roles of their elders in the community 




Pupils using land near the school to grow vegetables with water from the pond 

: ■ . ~ j \ 

These pictures have been chosen from the article on Thailand's 
Life experience! Programme, Full-colour reproduction has been 
O ited to the cause of environmental education by Craftsman Prest, Bangkok. ^ 
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This Bulletin reproduces articles adapted from country repdrts presented 
to a workshop held in Pangkok, followed by special articles obtained from 
writers in the region of Asia and the Pacific. The articles, being written 
according to the viewpoint of the particular author, show, a high dtozrer^f 
variation in scope. It is hoped, therefore, that the Bulletin will serveturric- 
ulum planners as a functional sourcebook for environmental educatiorf. For 
this purpose, we lis* here the characteristics of each article in SectioifTwo so, 
that the reader may use it as a reference. The special articleslh Sect&n Three" 
speak for themselves. 

Introduction- 



Afghanistan 
Australia 

Bangladesh 
China * 



India 

Indonesia 

Iran 

Japan 

Malaysia 

Nepal 

New Zealand 
Philippines 



background information and goals and objectives; 
a bjief overview and a pilot project; 

'strategies, teacher education, classification and 
listing of concepts; 

environmental problems, issues and actions; 
environmental policy, a pilot programme in envir- 
onmental science, some environmental education 
experiments, recommendations; ' 

definitions, objective, curricular tcjpks, teaching 
materials; \^ » k J 

analyst, a detailed concept sequence and topics of 
learning materials; / 

effects of modernization and migration on people, 
drug addictio/i; 

major problems, lesson topics in elementary and 
secondary schools; 

major actions, curricuTum devefppment group acti- 
vities, 'teacher training; 

large-scale problems, legislative sanctions, educa- 
tion at three levels; 

issues, curriculum development, concept map and a 
graphic outline, teacher education; 

k 

issues and actions, objectives, detailed learning' 
sequences, examples of learning activities; 



Republic of 
Korea 

Singapore 

Sri Lanka ■ 

Thailand 

Union of Soviet 

Socialist 

Republics 



: issues, a , national Charter for the preservation of 
Najture, curriculum development and implemen- 
tation; u " 

? 

* major problems and issues, national campaigns, 
non-formaTeducation, teacher training; 

: legislative acts, issuefand actions, curriculum, out* 
' of^chool activities; 

: issues, currictfiar consents for grades I-IX, project 
for a national source book; 

; trends in environmental education, curricular con- 
tent and field practice Retails of out-of-scHool and 
vocational, technical and specialised education. 



Section Eomythe Bibliographical Supplement, was prepared in a pro- 
gressive manner, in that titles of documents very recently acquired were 
added Jo thelist of those classified at -an earlier date. More publications sent 
in fiom within, the region will be welcomed by the Unescd Regional Office, 
Bangkok. m □ 
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Bulletin of th* Unesco Regional Office 
for Education in Asia and the Pacific 
. _ Number 2$, June 1 9$1 

^ECHON' ONE 
ENVIRONMENTAL EDUCATION IN THE REGION 



Introduction , 

This issue of the Bulletin brings together a series of articles on a 
them$ of growing importance to Asia and the Pacific— the quality of the 
^environment which sustains life. The articles in Section Two describe the 

'* status of environmental education in 17 countries of the region and were 
fifst contributed to a Regional Workshop on Environmental. Education 
convened by Unesco in Bangkok ^September 1980. The Articles in S*c- 
tioij Three discuss some of the common problems in environmentalveduca- 
tion and various aspects of the subject. TBese contributions go to show 
that although environmental education is o'f relatively recent origin in 
countries around the woHd, much is being done in most countries in the ' 
region not only to identify the substantive matter that is to be use<Hn the 
teaching/learning process but also possible strategies for its implemen- 

. tation in formal school programmes as well as in the out-of-school sector. 
In the words of Mr. Amadou-Mahtar MTJow, Director-General of Unesco, 

..... In an area as new . . . as that of environmental education, 
clarification of thi concepts and principles which should guide 
our action if of crucial importance. What must be done is to 
state as clearly as possible not only what is meant by environ- 
mental education, but . . . above all, its specific functions off art 
of the general effort to develop and bring about a renewal in 
education, in order to prepare each individual squarely to 
^shoulder his responsibilities. 1 • • 

Why tht deepening concern about environment? 

The region x>f Asia and the Pacific contains four-fifths of the people 
in the world currently Hying on desertified land. Some 50 million people 
subsist Sn and lands being degraded by soil erosion and the intrusion of 
sand and salt. 



i . /Oiiesco/UNEP/ Intergovernmental Conference on Environmental Education, Tbilisi, 
USSR, 14-J26 October 1977. Final report Paris, Unesco, 1978, p. 67. 
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Environmental education fn the region 



PATTERNS OF DESERTIFICATION 




(Grfphtc data sviiiable for eight countrwfonly) 



Qasqoyoe 
basin 



9cel« .Km. 400 0* 400 SOO 1200 Km 



_ ♦ > 

Adapttd fronv S.H. Ratal. An overview of the desertification process in the ESCAP region. 
Bangkok. ESCAP, 197&* « . > 

4 4*„ 




Considering that Asia and the Pacific region contains 15 percent of 
the world's arid lands, and assuming conservatively that the rate of deserti- 
fication in Asia and the Pacific is nJLmore than the annual world average 
of 6 million hectares, it appears* that close to a million hectares are being 
desertified each year. 

Deforestation is another problem which is of grave concern since it 
can have an adverse effecft on the world's climate and has critical impli- 
cations for agriculture. Fortatfid areas are disappearing in most parts of 
the region^ at the r^te of two per cent per year and income cases faster 
sti)l, resulting in soil erosion aftd .flooding. 

Over thp past generation, the Indian sub-continent has been pro- 
gressively deforested; the soil's* ability to absorb and hold water has dimin- 
ished* More frequent and severe flooding has ensued. Deforestation has 
taken its greatest toll in the Himalayas and the surrounding foothills, 
where the subcontinent's major fiver systems— the Indus, the Ganges and 
the Brahmaputra— originate. 
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Satellite pictures of Jav# indicate that as little as 12 per cent of this 
formerly lush island now 'has tree cover. In the catchment areas of the 
Solo, Brontas and Citarum river systems, forest cover is well under 10 per 
cent. The silt load of the Citarum •experienced a seven-fold increase over 
a recent tKree-year period, Filling up Indonesia's largest river downstream 
at Jatiluhur.' 

Deforestation in the Philippines is &ry advanced, with the forest 
cover probably less than a fifth of the country's land area— a far cry from 
the 35-50 per cent commonly assumed. In norther? Thailand, forests are 
being decimated at an estimated rate of 5-7 per cent a year. This defores- 
tation rate and the estimate of a^2.*3 per-cent annual rate of population 
growth2 indicate future problems for Thailand: intensive, controlled irri- 
gation will be needed just when upstream erosion and an irregular water 
flow will ntske downstream "management exceedingly difficult, if not im- 
possible. * j 

Coupled with deforestation, countries in the region face another 
problem. Perhaps tfi£ least recognized facet of tht world energy problem 
is ;he scarcity" of firewood, the primary fUel for a third of mankind. The 
World Conservation Strategy informs irt that at the present time 1^0 
million people rely on firewood to cook with and to heat their homes. 3 

2. 1980 world population datasheet. Washington, D.Gt, Population Reference Bureau, 
• 1980. * 

3. "Keeping the itoves of the Third World burning," IUCN Bulletin 12(374) 1981. " 
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Where have the forests gone 7 A school 's firewood for a day or two 



(collected by teachers) _ 4 

L ' 

•The uncontrolled and indiscriminate collection of firewood for 
cooking and heating can have serious implications. Today, swelling popu- 
lations have progressively pushed back the forests that once surrounded 
villages in developing countries. In some areas, villagers spend a day or 

) 




An improvised clay stove. Nearly 95 per cent of households in rural areas in develop- 
ing%ountnes use firewood as a primary source of energy. 
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more collecj^ig a bundle. of wood or dried leaves and twigs. It is inevitable 
that as population growth continues, 'th^*poor man's energy crfti^will 
become even more*acute. 

In spite of optimistic assumptions about the spread of wood-conserv- 
ing stoves a$d cooking alternatives like bio-gas plants and solar coolcers, 
meeting the firewood npeds of the world would require that 20-25 million 
hectares of new plantations be completed by the year 2000. At the cur- 
rent rate of planting trees, and bearing in mind that the annual loss of 
forests in Asia is'about 5 million hectares, the new plantations would in- 
20 years amount to only two m^llUm hectares, just a tenth of what is 
actually needed for firewpod alone.* 

Then, there are the consequences of the cdrutnuous exodus of people 
from rural to urban areas. Migration from the countryside to the cities is 
^jdding to the already serious problem of shortfalls in bousing and public 
amenities. It is in areas where the pressure of deflse populations is most 
evident that the physical quality of life has deteriorated most,' m < 

It has been estimated that only ten per ceift of rural inhabitants in . 
the region have access to wattr supplies that meet minimal health stan- 
dards. In many large cities of Asia-where the population may double in 

v 
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15 years— limited availability of Yre'ah water is undermining health and 
restricting f6od supplies. Accumulated, untreated wastes and agricultural 
chemicals are causing, jerious deterioration to* ground water resources. 

In most countries in the region, dean water is becoming a limited 
resource, threatening to slow down or block development efforts. The 
'fragile Pacific island ground water systems are increasingly over-exploited 
and polluted, requiring the use of engineered exploitation of ground water 
and the development of alternate catchments such as galleries and tanks. 
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, The problems and issues encqUntered in the countries of this region 
(and other^regions)pnay be broadly classified according to'tcale as follows: 

1 . Macro-level problems whicji relate in any country to nationwide 
i socio-economic development. Examples of thesp problems anft 

* * issues relate to such wide areas as rural dev^lopmint^peforestation; 
, r » Electrification and dam construction; industrialization; ilrban- 
p ization and the 'establishment of new human settlements; social 
cKanges, especially those affecting disadvantaged populations; and 
exploration of natural resources, including the world enejgjf 
problem. 

2. Micio-l£veI problem; which relate to everyday living in rural and 
* urban areas, both as a result "of national sodo-econonfft develop* 

tnent programmes and projects and because of other factors; 

* 

vi I v 
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Environmental education i^Asia and the Pacific 

'examples of these problems and issues relate to^such aspects as 
9 , health and sanitation; social and fainily problems; changed in pcr- 
. sonal life and changes in cultural patterns. 

The emergence 9? environmental education 

Since 1970, there h?s been a growing effort and activity^n tfie edu- 
cational front devoted tcf environmental problems and to environmental 
education. The Uryted Nations reflected the global nature of this aware- 
ness when, in 1972, it organized the first International Ck)hfer$rf5c on the 
Human Environment in Stockholm, Sweden. The Conferej^e. revealed a 
widening interest ih the- environment and established the-generality of > 
environmental problems; it also exposed a 'lack of widespread experience 
in tackling th^ problems. Perhaps the n\ost outstanding achievement of 
the Conference was the establishment of the United Nations Environment 
Programme (UNEP) which, together with Unes^p, rmbarked upon an 
International Envntpnment Education Programme in January 1975. * 

In October 1975, ?this programme held an International Environmen- 
tal Education Workshop in Belgrade, Yugoslavia. A major outcome of this 
Workshop was ttfe Belgrade Charter. , This Charter recognized thlTurgent 
need in environmental education to develop a global understanding or 
perspective of the ecological, economic and moral considerations. It also 
provided an excellent frame of reference foJ the task of designing-envifon- 
mental education programmes from the realities of an environmental situ- 
ation. * y/ 1 ' « 

Part A of the Charter is entitled Environmental Situation. Parts B, C 
and D are -reproduced below. The contents of Parts E and F, on Audiences 
and Guiding Principles, respectively, are referred to ir%several articles' of 
• the Bulletin, \ 

B. Environmental Goal <• 

The goal of environmental action is* 
To improve all ecological relationships, including the re^~ 
lationship of humanity nature and people with each other. 

There are, thus, two preliminary objectives: 
1. For each nation, according to its ctdture, to clarify for 
itself the meaning of such basic concepts ^as "quality of life" 
and "human happiness'* in the context of the total environment, 
with an extension o£rfie clarification and appreciation to other 
cultures, beyond one's own national boundaries. 

) : 

4. United Nations Conference r»n«the HufMt Environment, Stockholm, 5-16 June 
1972. Report New York, United Nations, 1973. 77 p. 
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Environmental educational the region 

2mo identify which actictas will ensure the preservation 
and improvement of humar^ty'spfcfentials and develop social 
& and individual well-being in harmony with the biophysical and 
man-ma<|e environment. «. * ) 

• • v N ; 

C. Environmental Education Goal \ 
The goal of environmental education is: 

To develop a world population .that is aware of, and con- 
cerned about, the environment and its associated problems, and 
' which has the knowledge,- skills, attitudes, jnotivations and com- 
mitment to work individually and collectively toward solutions 
of current problems and the*prtvention of new ones, 

D. 4 Environmental Education Objectives 

The objectives of environmental education are: • „ f 
1. Awareness: to helpfhdvoiduok and social grdups acquire 
an awareness of and sensitivity to the total environment and its 

* allied problems. % , 

✓ 2. Knowledge: to help individuals and social groups ac- 
* quire basic understanding of the total environment, its associ- 
ated problems and humanity's critically responsible presence 
and role in it. 

3. Attitude: to help individuals and social groups acquire 
social valuas, strong feelings of concern for the environment and 
the motivation for actively participating in its protection and 

> improvement. > , 

4. Skills: to help individuals and social groups acquire the 
skills for solving environmental problems. * 

J 5. Evaluation ability: to help individuals' and social groups 
eMuate^ environmental measures and education programmes in 
• terms of ecological, political, economic, social, aesthetic and 
educational factors. 

6, Participation: to help individuals and social groups devel- 
op a sense of responsibility and urgency regarding environmen- 
tal problems to ensure appropriate action td~solve those prob- 
lems* ' 



5. International Workshop on Environmental Education, Belgrade, Yugoslavia, 13-22 
October 1975. Final report. Paris, Unesco, 1976. 60 p. (ED-76/WS/95) 

... \ 
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Environmental education in Asia and the Pacific 
< * 

The BelpAde Workshop was followed by a Series of regional meetings 
of experts. The Asian regional meeting took place in Bangkok in 1976 
and brought together representatives from a number of countries of the w 
region to review and evaluate the Belgrade recommendations in the more 
specific regional context prior ta a world conference at aA inter-gover^i- ' 
mentaljl£vel 6 v ^ ^ 

The Inter-Go vemmental Conference on Environmental Education 
was held in Tbilisi, Georgia, USSR; in October 1977, and marked the cul- 
mination of the first three-year frrogr^me on environmental education. 
This Conference was aimed at a very^igh level of administrative and 
governmental decision-making. Its stated purpo§e was to arrive at recom- 
mendations for actions which might be undertakers at the national, re- 
gional and international levels. In the opening words of the Tbilisi Decla- - 
ration, ^ » % 

. In the last few decades, man has, through his fower to trans- ' 
form his environment, wrought accelerated- changes in the 
balance of nature. The result is frequent exposure of living 
speciesjo dangers which may ffroveyrfeversible. 7 

<•*■''• 




6. Regional Meeting on Environmental Education fox Asia, Bangkok, 15-20 Novem- 

* ber 1976. Final report. Bangkok, Envl^opirienUfl Education and Research^ro- 
j*ct, Mahidol Univeriity, 1976. ity^various paging) mimeo. 

7. /Unesco/UNEP/ Intergovernmental Conference on Environmental Education, Tbilisi, 
j USSR, 14-26 October 1977. Final report. Paris, Unesco, 1978, p. 67. 
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Envirqnmental education in the region 

The Conference, formulated 41 recommendations of which 16 are on 
strategies for the development of environmental education at the national 
level. It wijl, be "fitting at thi» juncture to consider how the Specialized 
Agencies of^the United Nations system in general, and -Unesco in particu- 
lar, are contributing to the improvement of the global environmental 
situation. m *' 

Within thy United Nations system/many of the Specialized Agencies' 
are directly concerned with environmental matters. The publication of 
their research results and of the proceedings of symposia, expert panels 
and working grbups which they h*ave sponsored over the past 30 years has 
played an important role ii) generating publk: awareness of environmental 
problems. Several United Nafions agencies— particularly Unesco, the 
, World Health Organization (WHO), the World Meteorological Organization 
(WMO)r the International Labour Organisation (ILO) and the Food and 
Agriculture Organizati&n of the United Nations (FAO)— have been con- 
ducting research, public information campaigns and formal and non- 
formal programmes of education and training areas directly related to 
environmental education. Many of thpse activities are carried out with the 
assistance of UNEP. Interagency collaboration has made significant pro- 
gress-in the development of an overall^ framework and direction for 3 
co-operative international programme in icnvironmental education. 

Within Unesco in particular, some environmental education efforts 
hayk beeh made frofh the Organization's earfy days. In the immediate 
past, efforts related to environmental education have been fe^arded in 
each sector with an increasing emphasis on inter-sectoral programming 

and activity. * , • 

\ « 

Many of the programmes in the field of education have been directly 
S involved in general environmental education; e.g., the programmes for, 

Integrated Science, Biology, Education for international Understanding 
^and Peace, and Population Education. Unesco's Man-and-tKe-Biosphere 

Programme (MAB), \fas made 'Perception of Environmental Quality' one 

of its key project accas. 

In another joint programme with UNEP, environmental education 
for engineers of alh disciplines has been initiated; similar programmes are 
being developed for architects, town-planners, managers and economists. 

Environmental legislation at the national level 

Since the Tbilisi Intergovernmental Conference on Environmental 
Education a number of developments have taken place wljich have 
brought into focus $\e various environmental dilemmas facing human- 
kind as well as the possibilities now open to countries in the region to 

* X 




solve them. Many countries have now responded to the challenges which 
confrpnt them and have initiated corrective control measure 

Laws and acts related to environmental concerns exist in most coun- 
tries in the region. The range of legislative actions is wide and refers to 
such widely dispersed situations as the prevention of pollution of various 
kinds; conservation and management* of resources, including wildlife re- 
sources; improvement of working conditions and safety; sanitation and 
health; and preservation of the national heritage. The extent and detail 
gf legislative actions vary among the Member States and among the 
specific areas of environmental poncern. \ 

A few countries have elaborated legislation in great detail to the 
extent of setting strict law* which subject those responsible for their 
infringement to severe penalties. At least five countries in the region have 
recognized environmental concerns in their national constitutions or 
policy documents. 4 4 

In addition to laws and acts, various government organizations have' 
sprung uf in some countries to deal with environmental problems at thrf 
national level. For example, in at least^six countries in the region, the 

xi 
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goveipmertt oi^anizations h&t ministerial status. One countfy has even 
^ promoted it further to the Council of Ministers so that ministers could 
take collective responsibility . 

A number of countries, seven at present, have set up special commis, 
sioitf orfcoards or agencies specifically for tile projection and enhancement 
of the environment. These agencies, in most cases, have direct advisory 
access to the national or ministerial decisionmaking level and represent an 
increasingly powerful voice in national policy makings 

In addition to government organizations, various private-and volun- 
tary organizations such as consumer associations or the international 
organizations-such as Jriends of the Earth, and Action for World Devel- 
opment-are gaining adherents in the region. These private and voluntary 
organizations have one common aim-to protect, protest, conserve, publi- 
cize ai)d agitate for the environment. „ 

> Environmental concern in most countries of the regipn is being insti- ^ 
tutionalized at the national level as increasingly large shares of theif 
national budgets are being devoted to issues pertaining to the improve- 
r mptxt of the quality of life of their people. 

Development off environmental education 

Since the early 1960s, there has been much discussion concerning the 
place of environmental education in the curriculum^ In some cases, en- 
vironmental education has been concentrated into asingle subject such as 
Environmental Science, but more recently there Jias been some recognfc 
tion that environmental education, as an emphasis, belongs in the existing 
curriculum in all subjects. 

In some of the recent literature devoted to environmental education/ 
the characteristics have been stated something like the following: 

1. Environmental education should be integrated into the whole sys- 
tem of foonal education at all levels; 

2. Environmental education should be interdisciplinary in nature; 

3. Environmental education should adopt a holistic perspective 
which will examine the ecological, $pcial, cultural and other 
aspects of particular problenft; 

4. Environmental education should be centred on practical problems 
related to real life; and 

5. Environment education should aWi at*building up a sense of 
values. ' 
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The various curricular patterns for environmental education advo- 
cated most often include the following: % 4 | 

: e where components are drawn from 
■ a single academic discipline, 



a) Single-subject approach 

b) Interdisciplinary approach 



where components are drawn from 
two or more academic disciplines 
and focused simultaneously on a 
single topic, • 

where components are drawn from 
two or morfe academic disciplines 
and focused sequentially on a single 
topic, 

where there is co-ordination of sep- 
arate courses such that the diverse 
fragments of knowledge and under- 
standing are woven together. 

Many countries in N tl)e region have attempted to achieve a measure of ' 
interdisciplinarity at the first level of education and in some aspects of 
out-of-school education. Interdisciplinarity at the second levet, however, 
' appears not to have met with the same degree of success as at the first and 
third levels of education. More commonly, there is the introduction of 
the environmental dimension into individual disciplines as jnd when it is 



c) Multidisciplinary approach 



d) Holistic approach 



founcl relevant to do so. 



Holistic approaches, beyond a contribution of science and social 
studies, covering social, political, economic, cultural, natural and mart-built 
aspects—even at the primary level'where integration appears—are not yet 
common. ' jL~ 

• For non-formal jfdWfction,^awever, a wide range of strategies have 
been reported in the/Member States.^ Most -of these relate to the infusion 
of environmental topics into existing |dflcational programmes such as 
literacy and adult education and agricultural extension programmes. A 
wider outreach has been reported through a more extensive use of mass 
media of several kinds as well £^s through various national campaigns. 
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* Preparation of curriculum and instructional materials / 

Advanced work in curriculum development in the science disciplines 
in the 1950s an£ early 1960s had resulted in the birth of dozens,of curric- 
ulum packages in physics, chemistry, biology and integrated science.* In 
those days curriculum developers depended almost entirely on scien« re- 
searchers to provide the substantive data that was to be used in develombg 
their curriculum materials. Fortunately, the scientific community qf 
researchers was^ell ahead of the curriculum developers' demands for pure 
academic knowledge: 

But the scenario? appears to be reversed in the case of environmental 
education where the curriculum developers* demands seem to be ahead of 
what researches have to offer since .the emphasis of theater's research 
activities hasnfft been specifically geared tt^the solution* real environ-, 
nfental ptobltms within each country. This means that the knowledge 
base for classroom environmental education has to be reinforced in order 
to provide a working knowledge of the human eco-system. 

Hence there is an urgent need to train researchers to adopt, in<heir 
research studies on the solution of local environmental problems, an inte- 
grated, interdisciplinary, problem-solving approach. The findings of their 
research ^udies should then provide the necessary substantive data that is 
tp be fed mto the curriculum materials. 

Already many aspects of environmental problems have been incor- 
^ porated in curricula. Even global issues, such as those related to energy, 
fr have begun to appear. Yet^such fundamental questions as the implications 
for both energy management and increasing disorder, the underlying scien- 
tific principles of which are well known, do not appear to have been con-, 
sidered adequately in, curricula as yet. * -* 

1 For example, energy output equals energy inputs; all energy is con- 

served and not destroyed. Yet if it is in the form of heat» unless there is a 
differential temperature, energy cannot be extracted and put to work. 
Similarly, any ordered system tends to cfrift towards disorder: establishing 
order in one place in a system has a counterpart of disorder in another 
*paA of the system. The implications of these fundamental laws of science 
Jthe first arid second laws of thermodynamics) have not been sufficiently 
taken into account in the deeper aspects of environmental education. Even 
less has there been consideration given tq the possible applicability of 
these> laws to the domains of other disciplines such as the social sciences. 

* 

* Thirty -tix projects in integrated science alone are listed in: Asian Regional Work- 
" shop on the Progress of Integrated Science Teaching, Manila, 3-1 7 August 1970, 
Integrated science teaching in^e Asian region, Bangkok, Unesco, 1971, p. 42-44. 

xiv 
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An important global issue that has found considerable elaboration in 
curricula is the population problem* Almost every Auntry in the region 
has developed a variety of materials related to population education, for 
* learners at different levels in the school system as well as those who are 

out 6f school. The infusion of population education into both formal and 
non-formal curricula has inspired the development of modular methods so 
that content units may^e integrated into subject areas as required. 

Audio-visual materials, including charts and posters, and radio and 
* TV programmes for in-school populations, have been specially designed in 
a few of the Member States of the region. Three of them have reported 
'semi-integration', especially between social studies and science and, when 
^ second-level education is reached, broadening to incorporate tnorfc of 
national development aspects. 

There is some evidence of the Concentric Curricular Model being 
adopted in the planning of activities in environmental education in some 
countries in the region. This model assumes .that it should be possible to 
move the students step by step through a series of expanding 'concentric 
circles', vyith the environment most familiar to them in the central core 
and with less-familiar and wider environments occupying successive circles. 

v For example, in the teaching of aiWenvironmental topic such as pollu- 
^^^oSOaspecS of pollution are initially considered in the neighbourhood 
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arouncLthe home or school, and then successively a£ the murflfcipal, provin- 
cial, regiohal^ national and global levels. Thus, by beginning a\ a fairly 
personal point andmoving outwards in evfj-widening circles, students are 
made^ware of the way in which their (personal actions, multiplied by 
countless other similar actions, affect all of humankind -including them- 



selves 



The existing mechanisms for curriculum development in the formal 
school have been utilized ia all countries in the region. In a few countries, 
separate units in jthe curriculum development centre^h^ve been set- up 
specifically for environmental education. In others, cells in existing subject 
matter units have been^cha^ed with the Responsibility of incorporating 
environmental cbucems in theif respective discipline areas. 

While much work on environme^tt Vducatio / j{ / has been going on in 
tertiary research- and development institufions throughout tHe region, 
there have not been any systematic inte»elationgKps established between 
curriculum development .centres for the acquisition of content and other 
inputs for curriculum development. The reasons 4or this are two-fold. 
-First, the mechanism^tef mobilizing available knowledge have not been 
sufficiently developed between tertiary institutions and curriculum devel- 
, opment centres and, second, effective techniques for translating available 
knowledge into a form which will be convergent with classroom require- 
ments—including the«maturity level of the studmts— are lacking. 

In norwfonnal education for the out-<*JBiool population there seem 
to be several knowledge-flow systems, esdfcially because many of- such 
educational programmes areShe jesponsiwlity of departments or minis- 
tries other than the Ministry of Education which undertake socio-econ- 
omic activities. In some \fember States, institutions outside the Ministry 
of Education, including non-governmental bodies, have produced a variety 
of resource materials, including airilio-visual aids which could support 
both curriculum 'development and actual teaching in the classrooms. 

Teaching strategies 

Most of the decisions regarding man's use of tfTe environmen^Cre 
based on economic, political, social and ethical considerations. Thus, it be- 
comes the task of teachers to discuss the social, political, economic and 
the tnpral desirability of the actions we pursue in environmental situations. 

In most countries in the region, the emphasis in environmental edu- . 
cation is on factual learning. A few countries, however, have stressed 
problem-solving as £>p£ryasive pedagogical strategy. In such classes, there 
is a substantial amount of peer-learning through discussion groups. 

In only limited cases is use being made of such learning resources as 
learner interaction with the community or parents or with such specialized 
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resources as developmental project personnel Field trips, visits to develop- 
mental project sites, exhibitions and other supportive learner activities 
also take place in some countries and, since there are agricultural, exten- 
sion programmes in most countries unthe region, a fair degree of active 
learning is taking place in the r\pn-formal education sector. 

i\ survey of present educational methods, particularly in secondary 
education, indicates that students in schools are being*taught the geogra- 
phical, historical,, ecological and social aspects of planet earth but only in 
rare cases are tKby made to understand the complex nature of the natural 
and the built environments resulting from the interaction of these as well 
the biological, physical, eqpnomic and cultural aspects. 
•? 9 • 

Teacher trtming in environmental education 

Teacher training is an essential component of any environmental edu- 
catidn programme, for it is increasingly being realized'that it is the respon- 
sibility of teachers to prepare their students to make sensible judgements 
regarding Controversial environmental issues. Teachers need alsoto be ade- 
quately Informed about # isfeies ii> their biophysical environment if they are 
to effectively help their students face growing environmental problems. 

xvii * 




0 




Environmental education in the re\ 



In plaiminfTeacher education (pre-*nd in-service) the following two 
roies for teachers of environmental education^shduld be stressed: 

a) to develop environmentally literate and responsible citizens, and 

b) to present k balanced view of environmental facts. 

Pre-service training. In the prtr-service education of teachers, environ- 
• mental themes can be incorporated into teacher education programmes so 
/that' prospective teachers will be prepared to make their contribution in 
Viis area of education. Moreover, teacher-trainees should be exposed to a 
wide variety of methods and materials, wherever possible. 

\ - Teachers are gradually being prepared for environmental education 
programmes being introduced in schools in the region. In some countries, 
pre-service courses in Environmental education exist for intending teachers. 
In these countries, there has been the recognition that only teachers who 
are themselves concerned about their environmental comfhunity will 
develop similar behaviour in their students. There also appears to be a 
widespread recognition that skills in prohfen-solving and skills in present- 
# nng a holistic approach to environmental issues are not easily acquired and 
need to be (incorporated into the existing training programmes. 

In ouiez countries, special courses in ecology, conservation of natural 
resources ? outdpor-education, science, social studies and geography are in- 
cluded iir the units-of study f<*r intending teachers for both primary and 
secondary Jewels so as to familiarize tnem with environmentally-linked 
subject matter. 

In-service training. Many environmental educators have stjpssed the 
need for schools to provide strong in-service training programmes that will 
assist teachers now in service to acquire the skills and the knowledge in 
environmental education necessary for guiding the youth they serve. Such 
training is being given in some member countries. These courses eiist for 
both primary and secondary teachers;* their duration varies from short 
sessions of a few days- to post-graduate courses emending over several 
years. Some of the in-service courfes have made use of the multiplier, 
effect in training their key personnel who are then expected to become in> 
vdWed in. training workshops for other teachers in their own localities ,and 
so-on. And in some countries, post-graduate courses in -environmental 
education have trained people for key posts in universities and colleges. 

Some of the in-service courses mentkxn^d above offer experiences on 
the major processes of environmental education, such as problem -solving, 
although the m^ority of them tend to concentrate on the ^philosophy' of 
environmental education and on aspects of the ecological content. There 
ar* also some efforts in learning by doing, wher* teachers are informed 

\* 
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-abouj environmental issues Through the exploration of real problems in 
the local environment as well as through self-learning modules. 

Evaluation in environmental education - 

In recent years there has been an influx of environmental curriculum 
materials intQ the educational market, a large share of which have been 
^developed in the West. Surprisingly, most of them have no evaluative/ 
component built into them. , ,7 

Evaluation, altl>ough l the second stage of curriculum development, 
has not received much attention from curriculum developers. The reason 
for omitting the evaluative st^ge in curriculum development may partly be 
found in the lack of adequate evaluation techniques or guideliny. This is 
true regarding the evaluation of each of the following three dimensions of 
environmental education: (1) curricula, (2) pupil achievement, and (3) 
teacher performance. , 

When evaluating curricula related to .environmeptal education, 
especially where environmental education is integrated into other subjed 
areas, the prqfesses and techniques of evaluation become complicated. 
This means that specific instruments and deyi&s have yet to be developed 
to ^valuate the environmental education Component in an integrated 
course. - 

_ xix , f 
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When evaluating .pupil achievement in any environmental education 
programme, a number of other ^problems arise. First, in common with 
-.evaluation in other subject areas, evaluation of cognitive achievement be- 
yond factual recall requires ingenuity. Second, effective teaching and' 
learning involves interaction in the community for which evaluation tools 
are presently lacking. Third, as in the evaluation of affective-domain 
objective in other subject areas, it i? not easy in environmental education 
to evaluate overt behaviour exhibited by pupils in their daily living. 

Finally, the evaluation of teacher performance in the context of en- 
vironmental education concepts which are integrated into existing subject* 
areas of thp curriculum appears also to pose difficulties since a variety of 
teaching strategies such as team-teaching have to be^adopted^nd content 
areas become integrated in the teaching, thereby c^isintt teachers to 
instruct in content which may not be their own specialization. In a few 
countries in the regiqp, nevertheless, specific tools have been developed to 
study pupil's perceptions, understanding and interests regarding the enyi- 
ronment-although it appears that much more needs to b^ done in this area. 

i * * * 

Environmental education is a new area of educational action in many 
countries of the region but is growing apace with a deepening awareness of 
the issues involved. Regional co-operation for inter-country exchange and 
sharing of experiences vitally important to strengthen and stimulate 
educational initiatives at the national level 

In offering the present publication as a contribution to such regional 
co-operation, the Unesco Regional.Office for'Education in Asia and the 
Pacific wishes to express its indebtedness to the authors of the articles pre- 
sented here and to various institutions, organizations and individuals who 
have helped us by providing data, illustrations and other materials. □ 
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AFGHANISTAN 

by ^ Abdul Wadood Wifamal 

National mandates 

The. Government of the Democratic Republic of Afghanistan is in 
the process of consolidation in order to establish a developmental system 
most suited to the people. Major developmental efforts need time to 
show significant results and the Democratic Republic in Afghanistan was 
installed only recently. Within a short period, nevertheless, the Govern- 
ment has t^ken stock of the situation, is clear about what is to be done 
^ and it fully aware of the major operational problems m implementation of 
some of the schemes. 

In education, a new ten-year scfioolirtg eyefe is being introduced 
£gaii\st the present 12-year cycle. This jwitch-over has been planned in 
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'appropriate phases. This major change naturally calls for the introduction 
of revised curriculum in such a manner that it is adepted smoothly not 
only in school etades but at the sa*Te~time in the country's teapher train- 
ing institutional ^ 

, ^ While working out this revised curriculum ,the importance of environ- 
mental education as' an integral part of general education has been fully 
recognized. While there is no legislation on this subject so far, the educa- 
tion decision-makers in the Democratic Republic of Afghanistan are 
seriously searchfiig for ways and means to introduce environmental studies 
at all grade levels in most of the subjects in a manner appropriate to each 
subject area, respective age group of the children and conditions of the 
local environment. These' decision-makers have not considered the incor- 
poration of environmental education as a separate discipline in school 
curricula but the approach would be characterized by flexibility and rel-. 
evance to the situation at hand. Some significant headway in this direc- 
tion has been made as in, for instance, the intfoductioji of health educa- 
tion as a major subject in primary schools and the increasing utilization of 
local resource^ (the environment) in science education. Much has yet to 

i>e done to achieve these goals. A pilot project for the prime purpose of 
infusing aspects of environmental edt^jkm into' science education was 
initiated and will be discussed briefly f^Hr on. 
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Major environmental problems and issues 

The major environmental problems in Afghanistan might be identi- 
fied as follows: 

1. Macro kind 

a) Soil erosion 

b) Extinction of wild life, 

c) Deforestation 

d) Lack of potable water, and 

e) The energy crisis and related issues. 

2. Micro kind,, 

a) Poor health and sanitation 

b) Social and family problems 

c) Inadequate housing, and 

<1) Population growth in almost every family. ■ * M 

. 3. Global ecology ~ 

Afghanistan does not, as yet, foresee critical environmental 
problems which would effect the global ecology of the world. 

4. Environmental considerations m 

* 

^ Environmental benefits to be realized have influenced a great 
de^Utrfh decisions as the one to operate electrically -powered 
buses in the city of Kabul. 
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Pilot project in environmental education 

Along with the introduction of health education as a major subject at 
the primary level, a significant step was made with the development and 
implementation of a Pilot Project in Environmental Education for grade- 
VII students. T)ie task of its implementation in schools situated in eco- 
logically different provinces of Afghanistan was given to the National 
Science Centre. The project, which lasted one year, covered students in 
grade VII in six different provinces of the country; The total cost of 

US $35,000 was shared by the. National Government and Unesco. 

* ^ 

The aim of the project was to teach students to become more eco- 
logically mWed, and to understand the inter-relationships of humans and 
their immediate environment. It was believed that grade- VII students are 
not only mature enough to grasp the contents of the materials produced 
but also that they are in a schooling stage at which exists a sound basis 
for introducing environmental education to the existing curriculum for 
further development of this field. ' * 
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Since the project was at the stage of trial- testing, environmental, 
education was introduced to students of grade VII as a separate subject in 
the form of self-learning modules..' The activities included simple, practical 
and safe experiments, lectures, films, Study-tours and field trips. 



? ■ 




Before adopting the .curriculum a survey of v^fious provinces was 
conducted. Thereafter, experienced secondary school teachers were in* 
vjted to a workshop to point out jointly the major environmental issues 
and choose a unified course to be incorporated iri the school curriculum. 

As a result of this workshop, subjects of the learning modules were 
specified.. In terms of the teaching materials a guide for teachers was also 
developed. The modules, together with the teacher's guide, were tlien 
mass-produced and introduced to students and teachers through a trial* 
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testing which lasted >f or two months. To ensure successful implemen- 
tation of the project a Seminar was conducted in the National Science 
Centre for about 40 teachers, science supervisors and experiendec[/people 
outside the Ministry of Educati<i^ The results derived from this Pilot 
Project were considered very satisfactory and encouraging. 

Afghanistan is a^v^de country apd its provinces have different eco- 
logical characteristics with different environmental issues. Not aill^ prob- 
lems, therefore, are common *to all of the regions. Some are* at high alti- 
tudes aftd some at low. Then too, large cities have problems of sound/air 
pollution but not so the villages. Thus far, radio-active waste does not 
pose serious dangers to Afghanistan's ecosystem as it does to countries 
having atomic reactors. 

The pilot project described above has given valuable experiences to 
those responsible for curriculum development. For exarripje, a survey of 
the 600 students revealed a high degree of interest in such topics as soil 
conservation, forest conservation, wild-life, conservation, community 
health and safe drinking water. These topics are not only practical but 
related to their real-life situation. 



7. 





As already stressed, however, this project operation was on a vei^ 
limited scale. A great deal of work has yet to be done before the right 
type of ertvironmental education is introduced at all levels of education 
both in and out off school. Many more trial projects, small- and large- 
scale, .will have to be undertaken to determine the curricula most suited 
and commonNo all and to work out special-features for special regional 
requirements. 

^^^^ 

« Regional help will also be needed in identifying planning, execution 
and evaluation of^such projects, in terms of sharing experience, since our 
experience in this field is limited. At the same time financial assistance 
from the United Nations Environment Progf^meJpy^fiP) and Unesco* 
will be required to execute, sip all- and large-scale projects. □ 
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AUSTRALIA 

by David M. Stokes 

Introduction 

This article attempts to take an Australia-wide perspective but draws 
on examples from Victoria more than the other states, the major area 
reviewed relates to teacher education. 

Australians a population of more than 14 million, divided across six 
states, with the majority of these people confined to the coastal fringes, 
particularly the eastern seaboard.- As one of the Aggdoped countries in 
the region, Australia faces some significant national environmental issues. 

Much of modemAusttaliiias-been built on features brought from 
Europe even tljpuglrllircountry has a very different ecology. The impor- 
tation of new plants and animals, such as the rabbit, has often had a very 
significant effect on the environment. Many of Australia's flora and fauna 
are unique and, in many cases, are subject to destruction because they 
have not been al^e to compete with some of the exotic varieties inten-, 
tionally or accidentally introduced. Jn the future, Australians will need to 
be vigilant if these unique flora and fauija are to survive. ~ 

Australia is rich in resources such as coal and minerals, and produces 
large quantities of the world's supply of meat and -wheat. World demand 
for these commodities will mean that Australians will play a major role in 
the future of many peoples of the world. The future use of Australia's 
energy/resources and rfterves of bauxites, iron ore tod other minerals has 
far-reaching national arid woi&wide environmental implications which 
'Australians will need to face. 

Othqr national environmental comcerns include soil erosion and the 
deterioration of soil quality, removal of native forests for timber and 
wood-chips and land-rights for aboriginal communities affected by large 
mining operations. Together with these national concerns there are. re- 
gional concerns. Development has brought water pollution in the Murray 
River, smog problems in Sydney and Melbourne and pressure on Alpine 
resources. Impacts of nming and hydro-electric power development have 
produced and are pWtfnng effects on people and the environment at the 
regional level. 
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Use ofrtespurces has regional implications. Here, 'open-cut 9 coal mining 
in Australia is done with a gigantic bucket-wheel excavator which dwarfs 
a large bulldozer in the distance (after mining, the mining company *is 



required* to re-sgbilize the&nvironment). 

Under the Australian federal system! responsibility for environment 
is spread across six^State Governments ajra the Federal Government. Thus 
aD six State Governments have miniatfrs and departments responsible for 
environment although the structupew these, departments varies from one 
to another. At the federal lewL4lnyironment has beep included as a mini- 
sterial responsibility sirfce l^ftfr Since that time, Environment has been 
coupled with Aborigine* smd tne Arts, Housing and Co rnm unity Develop- 
ment, Science apdy<JW\ecently with HoiAe Affairs. * 

* 

ese s^te and federal bodies, there are other national 
►nwtJftities for aspects of the environment* Theso 
"ies such as the Australian Environment Council 
|e Conservation Ministers, both of these councils' 
comprising CojAonwcWth and Stat^ Ministers. Other bodies such as the 
National Parkraid Wildlife Service, the National Energy Advisory Com- 
mittee, and the Australian Heritage Commission to name but a few, play 
an important role in the shaping* of Australia's environmental policy.* 



In addition 
organizations wi 
include government 
and the Council 
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Non-governmental bodies at both state and federal levels are also import- 
ant. For many years, "tKe Australian Conservation Foundation has been 
s ig n ificant in shaping public attitudes to environmental issues. 

An awareness of Australia's fragile ecology and special problems has 
resulted in some environmental initiatives. At government levels, the en-\ 
yironment protection legislation on noise v aftd wSter pollution and state 
and federal efforts in protecting natural resources have made a signficant 
contribution to the standards f living. The Westernport Bay Environ- 
mental Studies series in Victoria is well documented as one of the largest 
environmental assessments ever conducted anywhere in the world. The 
measures taken to prevent sand mining on Fraser Island and to protect the 
island's ecology have recejyetf world-wide pubficity. The successful cam- 
paign by Unions to preserve The Rocfo area of Sydney and unsuccessful 
attempts to save Lake Pedder were important envirorimeirtal issues fof 
many Australians, * V 

The country has, however, some special environmental problems,- In 
the future, the search for alternative energy sources includii^fthe conver- 
sion of brown coal to oil, shale ofl development and the development of 
the uranium industry yvill be particularly important issues. The use of 
land and water to provide significant proportions of the world's, supply hi' 
meat and wheat will present Australians with significant environmental / 
. challenges. With this brief background some recent developments V* 
environmental education in Australia may be outlined. 

cuiicstion 

Education about the environment is not new to the cuijiculum. Edu- 
cation m the environment is not new either, although both of these have 
been presented in an uncoordinated way in the past. What is new is edu- 
cation for tpe environment, and it is this in particular that will be dis- 
cussed here. * i 

a in Australia, education programmes in schools are determined largely 
by state departments of education, although the Commonwealth Depart- 
ment of Education determines curricula in- the -Australian' Capital Terri- 
tory and the Northern Territory. Thus to ^discuss thoroughly environ- 
mental, education in the country would require an analysis of the plans of 
each state and the Commonwealth 'Department of Education, Although 
this is clearly not feasible here, it is possible to outline some significant 
national initiatives which have had a major influence on the stites. 

* In 1972, the United Nations Conference in Stockholm focused world 
attention on international environmental issues. In 1974 the Curriculum 
Development- Centre in Canberra began a number of programmes to foster / 
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Croiffcled city streets cause air pollution in some of Australia's big cities. 



environmental education, in Australian schools. Jhrough the 'Environ- 
mental ^Education. Project the Curriculum Dfevdopntait Centre intends to 
develop primary and secondary student and teacher materials for primary 
amjisocondary environmental education,, principally in the form of case 
studies. A second programme, 'Investigating Jhe National Estate 9 , is in* 
tended for lower to middle secondary levels, (Greenall, 1979). 

As. a. direct result of these projects* the Curriculum Develppment 
Centre has established liaison officers in the state* and commonwealth edu- 
>cfrtion departments and. these liaison officers have met regjihrly to discuss 
, environmental - education. These regular meetings have "encouraged the 
states to formulate, goals -for environmental- education. A national En- 
vironmental, Education Association has been formed and a regular News- 
letter is now published. In Victoria, a Joint Commit tee. on Environmental 
Education (JCfcE) has been formed to* advise the Curriculum Council— the 
most senipr currov^um -determining body within jhe Victorian Education 
Department— on future developments in environmental education in Vic- 
toria. The recommendations of the JCEE will hav? been made* to the 
Curriculum Council before mid-1981 (Wilson 1980). 

A large number of support services also contribute to Environmental 
education in Australia. Some o'f theie support services are governed by 
independent counqfls, others have a formal place within existing education 
departments while others have neither. Some of these support services 
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which provide materials for children or information for teachers on 
environmental education include the Australian Conservation Foundation, 
zoos and botanical gardens; State Rivers and Water Supply Commission, 
-Sop Conservation Authorities, National Environmental Teachers Associa- 
. tiont, and one of the oldest groups providing information and materials on 
. environmental issues, the Gftcdd League. The Ministry for Conservation in 
Victoria now publishes a comprehensive Environmental Education Re- 
source Directory which provides up-to-date information on materials 
teachers will flhd useful in environmental education. 
_ « -* 

Curriculum dtvioproent in environmental education 

Definition and scope. After several meetings and conferences at both 
ftate and national levels, the Australian "kssociation for Environmental 
Education has been formed. This association held its inaugural meeting in 
Adelaide in October 1980. Largely through this group, which was formed 
as a direct result of the meeting of the State Liaison Officers and the 
development of the Curricuhipi Development Centred project on environ- 
mental education, the defining characteristics of environmental education 
have received widespread discussion 'over the last few years. ^Beginning in 
the early 1970s but gaining momentum later in the decade, th*re has been 
a growing awareness in Australia of thpneed for environmental education. 
This awareness haj led to a fairly widespread consensus >on the defining 
characteristics of environmental education. Fensham (1980) has summed 
up the consensus view of environmentalycdu cation by noting that: 

— it is oriented towards a problem oran issue, 

— it aims to elaborate the alternatives that exist fot situations and 
the skill of choosing between them, 

— it is concerned with realistic situations, 

— it transcends individual disciplines, 

— it includes actions and an integral component, 

— it uses the real environment of the school and its surroundings as 
a context, r 

^ — it involves the clarification of values, and ' 

— it aims to manifestly increase the competence and confidence that 
students have within their own environments. . 

Although objectives for environmental education, if they have bf en 
set, vary from state to state, level to level and school to school, the Ctir- 
jkulum Development, Centre has recently included environmental educa- 
tion in its core curriculum, (CDC, 1980). By core curriculum, the Curric- 
ulum Development Centre means the set of bask and essential learn- 
ing and experiences which can reasonably be expected "of all students. 
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Bask teaming is defined as that which provides a base or foundation 
necessary for other study and learning, and for. continuing personal devel- 
opment. Essential learning and experiences are defined as those which are 
required by all for effective cultural, economic, political, group, family 
and interpersonal life in society. 

The inclusion of environmental studies as one of the nine core areas 
of the core curriculum is a very significant step. In the core curriculum 
document, the Curriculum Development Centre states that ... 

the central purpose of environmental studied within the core is awareness 
and undemanding of both the physical and man-made environments and 
sensitivity to the forces that sustain or may destroy them. This requires 
both geography, landscape architecture, economics, etc, and a readiness 
by schools to participate in environmental maintenance projects which 
give students practical experience in the field. As in other areas of the 
core, there is an emphasis on social action-environmental studies repre- 

* sents a blend of theory and practice which may be organized in many 
different ways. Within the core what is 'important is not the particular 
kind of organization but the env ir o nm entalist approach or pe r spe cti ve. 
This is an amalgam of types of knowledge and understanding and a dis- * 

.position to sustain and nrotect tfie environment. • 

Strategies for introducing environmental education 

r Various strategies have been suggested for environmental education 
in schools; all of these are being used to some extent in Australia. (WAmer- 
sley,and Stotts, 1980). At the primary level, where one teacher is for the 
most part with the same group of children all day, the mayor Approach is 
to organize .environmental studies around a particular geographic area, 
theme dr skill. The study may last for several lessons, or weeks. At the 

"secondary level, where knowledge, is divided into disciplines and where 
children study way subjects under many teachers in any one day, the 
situation is organizationally more complex. y 

The most popular strategy is the 'infusion approach 9 where environ- 
ment is added to existing subjects. In this approach, sections of the con- 
tent of an 'environmental education programme may be clearly associated 
with a particular discipline or subject in the existing curriculum. In these 
circumstances, the responsibility for different aspect* of the content of 
the programme n^ay be taken by different teachers with specialized 
knowledge or experience. For example, if the chosen content is focused 
on the chemical pollution of an urban waterway, then chemistry can 
contribute to an understanding of the pollutants and the chemical charac- 
teristics of the waterway. Biology .can contribute to an understanding of 
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the natural flora and fauna and the impact of pollutants on the physiology 
of these populatiraar^Gebgc^phy can contribute to an understanding of 
land-use pattern*; drainage patterns and climatology, all of which may 
have an effect/ on the concentration of pollutants in the waterway. 
History and soqial science may contribute to temporal and human per- 
spectives, literature and musk can provide avenues for expression using 
poetry, letters, dialogue and other forms. Some subject Associations, 
particularly those for biology and geography, have been mote enthusiastic 
than others; nevertheless, the Curriculum Development Centre's environ- 
mental education project has specifically tried to promote environmental 
education through all subject areas. 

second strategy for environmental education in schools involves 
organizing environmental education through the basic concepts which 
define ks scope; this may lead to a separate-subject approach. These con- 
cepts are. biophysical, socio-cultural, and management- and change-oriented 
and can form the basis of a balanced programme. (See Conceptual Frame- 
work at the eqd of this article). These concepts concerning (he environ- 
ment have been used in schools to device-themes or topics which have 
then been -introduced as pa^ts of subjects or as whole subjects. Ip 
Victoria, 'Environmental Science' has been introduced as a subject in 
grade XI| and many other Environmental subjects have been developed in 
SfeidesVUtoXL 

A third strategy, widely used, involves organizing through case 
studies 'environment?! encounters' or what have been called 'junctions'. 
ReaMife situations are chosen and the whole school or group of students 
from a particular year, together with their teSChcrs and local experts, 
focus on the situation. The encounter may last for rareral days or weeks 
but the baik idea is to focus the traditional efcmentso^ the curriculum on 
a particular issue and to thi^explore what additional knowledge, skills 
and ^attitudes may be involved in solving environmental problems, 
Methods appropriate to -the particular issue or case stb^y are used. The 
real world as represented in the press, on radio, on television, in the local 
community, nationally or internationally, can provide a wide and varied 
stimulus for tWfcse environmental encounters. 

In Australia, this approach has been used wjthin traditional subjects 
and within separate environmental studies subjects but it has rarely been 
used as the mayor way of integrating environmental studies either horizon- 
tally across a particular year or vertically through a particular school pro- 
gramme. As a means of introducing environmental education at the 
school level the environmental encounter or junction has therefore a great 
deal of unexplored potential. 
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A fourth strategy has been described as 'organizing through pro- 
cesses'. Two of the major processes in environmental education are 
problem solving and values clarification- Either of these processes when 
combined with the objectives of environmental education and an appro- 
priate learning situation can be a valuable tool in environmental educa- 
tion. For instance, Stapp has said that there sure seven recommended steps 
in the problem-solving process; (1) identifying and defining the problem; 

(2) collecting, organizing and analysing the data to relate it to the issues; 

(3) generating and evaluating alternative solutions; (4) evaluating the alter- 
natives and selecting the best solution; (5) developing a plan of action; (6) 
implementing the plan; (7) evaluating tfefe plan. Ideally this "strategy 
should be combined with the environmental encounter.* This fourth 
approach has so far been least used in Australian schools and since en- 
vironmental issues are about values and problems this is a pity. • 

fifi four strategies will be enhanced by the publication of the Curric- 
ulum Development Centre's projects on 'Environmental Education' and 
'Investigating the National Estate'. The Environmental Education Project 
wiB include a Sourcebook for primary education (a set of readings on 
planning for environmental education, language, arts, .outdoor activities 
and living things); a planning simulation afid local urban activities for 
students. The Sourcebook for secondary education, to be published in 
1981, includes a set of 'readings on Plannm^for Environmental Education; 
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Environmental Education in the Humanities; Environmental Education in 
Home Economics and Manual Arts; Environmental Education using an 
Interdisciplinary Approach; and Junior- Secondary Outdoor Activities. 
These curriculum materials will add to a long list of materials which cover 
aspects of the environment, particularly in science and geography. For 
secondary schools, the Australian Science Education Project, the Junior. 
Secondary Science Project and the Social Education Materials Project all 
contain materials about the environment. For senior secondary schools, 
materials which have been developed for biology, geography, earth science 
and home economics contain many of^the concepts and principles of 
environmental education. a 

The major poipt being made in this section is that a wide variety of 
materials and strategies are available for environmental education in 
Australia. The next section examines to what extent teachers require new 
skills in order to use these strategies and materials effectively. 

/ Teacher education for environmental education 

t Elements of environmental education, particularly education about 
the environment have been included in pre ^service and in : service program- 
mes for teachers for ,many years. Courses for teachers in the Hnlnprd*^^ 
sciences, geography, agriculture, nature study and others have all included* 
knowledge about the environment. Education m the environment is also 
not new. Outdoor studies, field studies and various other disciplines have 
often taken place outside the classroom in thfTnvironment. What then is 
so diffcrept about environmental education today and what ate the impli- 
cations for the training of teachers? 

First, environmental education is education about, in 2nd for the 
environment.- This means that it will include knowledge froijcuj^broad 
range of disciplines, involve real experiences in a wide range of appropriate 
environments, and because it is education for the environment, will be 
about attitudes and values. Much\of teacher education, particularly in 
science-^which up until recently ii where most of the teaching about 
environment has occurred— has avoided value questions on environment. 
, Scientists have often said that their rcxle is to teach 'about-ior example- 
nuclear power, but questions involving such things as distribution of 
energy, waste disposal, energy needs of Wople in the region and poverty 
are not considered part of their teaching programme. Environmental 
education for teachers in the 1980s, in this region in particular, cannot 
afford fb avoid questions such as these. It must confront, these issues. 

Second, environmental education is afeput natural, social and cultural 
systems; that is, it crosses disciplinary boundaries. This is a particularly 
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• Teachers will need, old and new 
skills if environmental education 
is to succeed. Shown here are 

m students at work in Environ- *> 
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important characteristic of environmental education and yet schools, 
colleges, and universities divide knowledge into disciplines. This is not to 
say that disciplinary approaches to environmental education 'are not im- 
portant—they are—but interdisciplinary approaches are also require^f 
solutions to the complex issues facing the region are to be found. Inter- 
disciplinary approaches to issues in teacher education will require curric- 
ulum innovations at both post-graduate and graduate levels. These inno- 
vations will need to explore the kind of knowledge and skills which are 
required for integrated approaches to problems, the 1m ix of specialist 
versus generalist knowledge required and the mix of interpersonal' skills 
versus disciplinary skills. 

Third, environmental education is about solving real world problems 
in an active and inquiring manner. This means that it is about acquiring 
skills and knowledge which can be applied to particular problems arid 
issue v This may seem similar to what teacher education is seeking to do. 
"Environmental education differs, however, in that many of the future 
problems or issues it seeks to address will be very different from problems 
previously encountered and these will require new skills. 

Teacher educators, will need considerable assistance if they are to de- 
sign curricula which highlight problem-jjolving skills as well as knowledge. 
Current approaches to the teaching of skills certainly highlight data collec- 
tion and perhaps analysis but mtteh more emphasis will need to be placed 
on problem identification, decisionmaking and implementation skills such 
as leadership, motivation, conflict resolution and 'administration. Environ* 
mental education will also require more first-hand experience of complex 
problems which cross disciplinary boundaries. Teacher educators will 
need considerable assistance if they are to gain the confidence to use real 
world and complex issues ill teacher education. 

FinaDy it should be stressed that environmental 'education is about/ 
x team-work approaches to complex issues. It involves people, often with 
diverse backgrounds and skills, working together in groups on complex 4 
problems, which may have many alternative solutions, and which may be 
very different. If teachers are to cope with the complexity of environ- 
mental education, sound innovations relating to team-work will be 
required. Much of higher education at the moment concentrates oil in- 
dividual learning. It usually involves specialization followed by isolation 
in a discipline bounded by closed methods and knowledge. More empha- 
sis will have to be placed on teaching people the importance of using 
different approaches to problems, understanding in brokl terms the ap- 
proaches used by different disciplines,' and acquiring a basic literacy in 
several of the key disciplines in environmental studies. Interpersonal skills 
such as communication, leadership, resolving conflicts and' respect fqg, 
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Other members of the team will be important. Curricula which emphasize 
, these team-work skills will be needed if environmental education is to„ 
succeed. ~* \ 

Teacher education in Australia 

Unc important aspect coQcerning environmental education in Aus- 
tralia is tfie period of time which has been required to form a nucleus of 
people of sufficient size who are capable of influencing the large majority 
who have little concern for environmental education. For several years 
some specialists in teachtr education, some school teachers, some regional 
directors of education and some individuals within the community have 
formed a growing body of people seeking 1 to have environmental education 
formally introduced into the school curriculum. In Victoria, an Environ- 
ment Teacher Association has now been formed. A recent inquiry into 
, teacher education has said that: ^ 

"... the Education Department, the Catholic Education Commission, the 
Division of Pre-School Chad Development of the Health Commission and 
all schools, together with teacher education institutions, should take. up 
the spirit of the Belgrade Charter." Interim Report of the Committee^! the 
Victorian Enquiry into Teacher Education, 1980. 

/y 

It will be a long time before all these bodies take up the spirit of the 
Belgrade Charter, but there have been some significant initiatives *in 
teacher education in Australia over the past few years and some of these r 
have used the Belgrade Charter as a-guide. 

Pr*4ervtee teacher education « 

In many universities and colleges in Australia, prospective primary 
and secondary teachers are introduced to environmental education as part 
of their teacher training. In somef colleges this introduction occurs pri- 
marily as education about ecology and is firmly based in the knowledge 
component of the degree. In other colleges, environmental education is 
.offered after disciplinary training has been completed, and is approached 
as a methodological study. 

The*Rusden College of Advanced Education has been conducting a 
programme for the training of secondary -teachers in environmental educa- 9 
tion for more than seven ye^p. Because the course is an attempt at a total 
approach to environmental education throughout the'fqur-year pre-service 
period and because the course has produced more than 150 graduates, 
most of -whom are now teaching in Victorian secondary schools, this 
course will be described in some detail. 
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At Rusden in 1973, the separate departments of physics, chemistry, 
biology, earth science and, geography and later the mathematics depart- 
ment were amalgamated into a single department— the ErivS&nmental 
Studies Department. The decision to create such a depajtmerit was taken t 
because environmental studies teachers were seen to be needed by the 
education department of Victoria, secondly because no undergraduate 

* tertiary programme* in environmental studies existed in Victoria at -that 
time and thirdly because recommendations froiti Stockholm suggested 
that countries in the region shouftL^egin pre-service teacher education 
programmes for env^pnmental education. The Environmental Studies 

> Department was therefore set up as one comprehensive department with a 
defined budget; facilities and staff. 

„ 'The establishment of a single department concerned with pre-service 
education for teachers of environmental studies may be the mbst^ignifi- 
cant step organizationally spraking that the College has made. Fensham 



(1980)f has said" that one of the basic problems with 'environmental educa- 
, tion is the problem of interdiscipliharity anci he says tKatthec^ have been 
considerable attempts in recent years to intrtScUge an interdisciplinary 
e approach toenVironmental studies. Almost ^miveltally, however, this has 
*®« «^ considerable resistance in institutions that are primarily organ- 
' on a departmental and disciplinary basis. The sheer logistic problems 
of co-opeiation across departments militate against change. He says that 
$0horc sharihg of experience about ho^to integrate stu^ief in the univer- 
4 sity and coDege (ioijtext fdV both unaergfadu^te and investigative studies 
. at the graduate level is needed. ' • * * - •* v 

The decision to foitn the rfroad Department qf Environmental 
^ Studies meant that many of tWpi^blems to which Fensham refers just 
have not been part o£*<ffeVJirfsden experience* The' collective expertise 
there includes nine/rfaff with training 'in the biological sciences, six with- 
framing in geography,. six with training in the physical'and earth sciences 
and thjree with training in mathematics? A# of these people hav£ specialist 
qualifications in disciplines jf/ rclateff to enwrgnmental studies together with 
qualifications an<Pexpefience in education*. The departing has its own 
. facilities, its own equipment— some of it highly sophisticated*— and a man- 
date to provide a four-year course which>will produce teachers fully quali- 
fied Vo teach^nvironmtntal studks, { > K < 

/The course in environmental studies aims to produce an environmen- 
tally literate citizen who is knoyrtedgeable and skilled in matters relating 
to the environment and motivated to jemploy" these skills and knowledge 
within the community. , The programme centres afround four main fea- 
^ tuxes, knowledge^ specialization, team-work and professional teacher train- 
ing. The structure of the course is outlined in figure 1. 
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Figure 1. Envirpnnyntal studies at Rusden University 
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The desire of students at the start of the course to work within fairly, 
traditional su&ject boundaries is compatible with the course structure. 
Linke (1975) has said that befofe complex research activities involved 
with tertiary environmental studies programmes can be attempted, a 
considerable degree of academic expertise is required. ^ 
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The first two years areNew^ a time when students gain much of 
this academic expertise. The course in the first two years— particularly in 
the first year— does lean toward science. The course itself does not aim to 
produce a scientist in the technological sense, however, but a scientist in 
an ecological sense, a scientist who lives in harmony with (rather than in 
opposition to) the natural workings of the biosphere The leaning towards 
science in the first two years of the course is there because^tfmirtelief 
that scientific literacy is a' necessary part -of the environmental education 
process. It is still only part of the process, nevertheless, and abound socio- 
economic perspective is provided by the, other subject areas including the * 
geography programme. The introductory progrartime is a composite one 
and as sudh different combinations of appropriate subjects can be selected 
by the student according to individual preference; Linke has said that this 
may be more satisfactory than having a single^ integrated but limited, ap- 
proach to complex issues which might not hold the same level of interest 
for all students. 



Specialization, * 

In the third and fourth years of the course all students jnust special- 
ize and undertake their professional teacher training. The teacher-training 
programme and the academic programme are operated concufffcritly in the 
third and fourth years. A completion*) f two major studies is a require- 
ment of the Bachelor of Education legree, and in the Environmental 
.Studies programme at least one of these major studies must be drawn from 
' either biological sciences, geography or physical and earth sciences. The 
decision to include specialization in at least one of these subjects as a 
requirement of the course is baied on the convictionAhat decisions about 
the environment sho\ild be made by people with knowledge in depth in 
some particular field. The traditional subject areas can cover a wide range 
of units, thus allowing 4tmi6nts to structure a course according to their 
^interests while stifi retaining the disciplinary specialization. For- some 
sfiTdents, the study programme they undertake is a fairly traditional one; 
for others there is a preference fbr units with a strong environmental 
orientation. . v 

The department » planning to introduce a subject in interdisciplinary 
environmental systems which will complement the existing disciplinary 
studies in each year of the course. v 

I Mm WOm — 

The third and essential feature of the course is an experience as part 
of an interdisciplinary team. This team-work experience is on a selected 
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environmental issue and is taken by all students^ part of their work. The 
»aim of the unit is to introduce students to the methodology, the skills 
involved in solving environmental problems, analysis of alternative solti- 
tidhs to environmental problems, the influence* of social, political and 
value questioiu^m these alternatives and to encourage students to study 
the decision-m alrfj^ ajid implementation process. A unit such as this is 
possible because although the students4n the team have different subject 
specializations they* all have a common introductory background to the 
physical and biological sciences and geography, and they all have a socio- 
economic perspective. This means that in the formation of specialized 
teams or of interdisciplinary teams, students- have a knowledge of the 
language of other members of the team, they have respect for the role that 
other specialist ''members of. the team will play and they have a perception 
of what the other specialists will be looking for and the methods they wjjU 
use. - 

It is only because the Environmental Studies Department is a single 
department that it is possible to schedule, finance and staff such an inte- 
grated unit— which is a central feature of the course. -Many issues have 
been used in the team-work unit. Funding has come from within the<ol- 
lege and also from external government agencies. ^The essential feature of 
all these projects. is that they involve the need for an interdisciplinary 
team and all have many alternative solutjpns which could be strongly 
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influenced by the political or social process. Students who are doing the 
unit study the reality and the hierarchies of power and the local govern- 
ment decision-making process and they explore the full range of skills 
required in solving an environmp ntal problem. All the projects require a 
final report to beprepared and presented; this enables students to see that 
what they are doing is action-oriented, and that their contribution is part 4 
/of the implementation process. 

Professional taechar training 

The fourth aspect of the course is the professional teacher training. 
Up to this point in the course, students have knowledge about the environ- 
ment at biological, physical, spatial and sociological levels and an under- 

- standing of the interrelationships of these and other disciplines in tinvirbn- 
mentaT&sues. The students also have an appreciation of the interdisci- 
plinary approach required for the solution of environmental problems and 
the way in which political and social factors influence the decisionmaking 

B process. The final section of the course is that which aims to gfae students 
the ability to develop programme?* environmental education in schools 
as Well as the ability to develop community environmental education pro- 
grammes. In the seven years that this course has been running, more than 
150 graduates have completed it ancfare now teaching environmental edu- 
cation in some form in Victorian secondary schools* In this section of the 

3 course the student is asked to examine th«^>hilosophy of environmental 
education, to see environmental education programmes in operation in 
schools, to undertake a work-experience programme with a paftfcular 
agency concerned with environment, and to develop curriculum materials 
for use in similar programmes. The training at this point attempts to devel- 
op k rationale for environmental studies as part of the school curriculum. 

In s ervi ce taacher education 

+ Some very successful in-service teacher education programmes for 
environmental education have been conducted in Australia. In-service 
programmes have the advantage that large numbers of teachers can be 
4 trailed quickly, and costs are considerably less than those associated with 
p re-service teacher education. 

The major strategy has been the short course of one or two days 
where teachen attend a regional centre for f acc-to-face' contact. As with 
most of the pre-service education programmes, the major emphasis up 
until recently has been on ecology, but several in-service courses now 
include materials on the Urban environment, alternative lifestyles, energy 
and our Asia^ neighbours. 
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Conclusion 

Environmental education in Australia has for many yean been edu- 
cation about the environment and education rrrthe environment. Recent 
developments in school programmes, in curriculum materials for schools 
and in teacher education programmes suggest that environmental educa- 
tion for the environment is on the rise. As public concern increases about 
some of the significant environmental issues facing Australians, the value 
of having a population better equipped to cope with these issues should 
become mote apparent. 

I * 

A PARTIAL LIST OF ENVIRONMENTAL CONCEPTS , 
as suggested for environmental education in Australia 

f <J , • . • _ 

Biophysical * * * * 

— 'Livmg things are interdependent upon one another and upon their 
environment: * 

— Green plants are the ultimate sources of food Nothing, shelter and 
energy in most societies. 

— An organism is the product of its heredity ajid environment. 

— In any environment, one component (space, water, air, shelter or 
food) iffity become a limiting factor^ * 

— The natural environment is irreplaceable. * , a * 

Socio-cultural 9 

— The culture of a group is its learned behaviour in the.fonn of 
customs, habits, attitudes, institutions and life-styles that are trans- 
mitted to its progeny. ^ 

— The relationships between man and the natural. environment are 
mediated by his culture. * \ * 

— National resources affect and are affected by the material welfare of 

a culture, and directly or indirectly by„ philosophy,* religion, govern- . 
ment and the arts. r 

Management ^ 

— The management of natural resources to meet the needs of successive 
generations demands long-range planning*. * ' • ' , 

— Family planning and the limiting^ family size,are important if over- 
population is po be avoided and & reasonable standard of, lfvihg 
assured for future generations. ' 
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— Environmental management involves the application of knowledge in 
a rational direction to achieve a "particular objective or objectives. 

; " " 

— Organisms and environments ait constantly changing/ 

. — The rate of change in an environment mayr exceed the rate of adap- 
_ tation of organisms. 

r 

— All living things including man are cbnt^nually evolving. 

— Man has accelerated the rate of change. V * * 

Increasing human population, rising living standards, an^he result- 
ant demands for greater industrial and agricultural productivity can 
promote increasing^ttvironmental contamination: 
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BANGLADESH 

by A.H. Latif 

nuroonti iMnoim 

It was during the late 1960s that environmental problems in the 
region which is now Bangladesh received some attention. \The. importance 
• of protection, preservation and conservation of the overall environment of . 
this region was recognized by a limited circle of professional people and 
government functionaries. Their efforts resulted in the promulgation of 
the Water Pollution Control Ordinance of 1970, in ordefc to provide for 
control, prevention and abatement of pollution of waters. The ordinance 
was later amended and the Water Pollution Control Act (WPC) was prom- 
ulgated in 1973. Then a Water Pollution Control Project was organized in 
September 1973, under the Directorate of Public Health Engineering in 
the Ministry of Local Government, Rural Development and Co-operatives. 1 

In 1^77, the Environmental Pollution Control (EPC) Ordinance was 
passed to provide for the control, prevention and abatement of pollution 
of the environment of Bangladesh. Under the provision of the ordinance, 
an Environment Pollution Control Board was constituted. The- ordinance, 
among other things, provided a definition of environment in these words: 
"environment means the surroundings consisting of air, waters, soil, food 
and shelter which can support or influence the growth of life of an indi- 
viduals or group of individuals, including all lands of flora and fauna." 2 
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i 

In areas such as forests, wildlife and mines, separate legislation has 
existed for a long time. These are: the Mines Act 1923, the Wildlife pre- 
servation Act, and the Forest Act, 1927. After independence, with necess- 
ary changes and aroendmehts, the Bangladesh Wildlife (Preservation) 
Order, 1973, was issued. But these ordinances and orders, including the 
EPC ordinance, required updating in the light of recent national and inter* 
national concern in these areas. For this purpose a draft for a proposed 
"National Environmental ftotection Ordinance" has been prepared and is 
now under the consideration of the Government. 3 - 

Environment* problems and issues 

A small country of 56,000 square milesf criss-crossed by mighty 
rivers with their innumerable tributaries, Bangladesh presently accommo- 
dates more than 90 million people. \ 

The people of Bangladesh live dose to environmental disasters. Cyc- 
lones and tidal bores are frequent visitors and flood is alm ft st a norm al 
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feature in Bangladesh* About ?G per cent of the total population suffer 
from water-borne diseases. Only a very small percentage of the total popu- 
lation has access to pure drinking, water, and sewerage systems are almost 
non-existent in rural areas' of the country. Water in the ditches, small 
streams and stagnant zones is constantly being contaminated and is helping 
most of the pathogenic micro-organisms^ to survive and multiply. Indus- 
trial wastes, fertilizer, toxic chemicals and synthetic detergents are also 
responsible for water pollution in the country I 
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Because of the slow process of urbanization and industrialization, the 
pollution of air is not yet a serious problem in the country. Whatever 
pollution of the air there is in urban regions is due largely to industrial 
effluents, exhaust from mcchanizccpvchicles, household kitchen fuels, 
brick .works and a number of other pollutants Qf lesser threat. 

In Bangladesh, the most serious environmental problem is desertifi- 
cation. It has been caused both by. climatic factors and by man-made 
disturbances in the natural balance of the ecosystems.' The damage done 
to the topography, to sodo-economic dynamics and to agricultural 
systems by desertification gives great cause for alarm. 

Mtjoc MWkofwntri actions 

The environmental action^nbgrammes so far undertaken in Bangla- . 
<iesh axe classified below. \ \ 

.Water monitoring 

l.Ten EPC monitoring stktions to assess the nature and extent of 
pollution in the major rivers of Bangladesh are in operation since 



1973. 



2. Nine monitoring stations of the Global Environment Monitoring 
System (GEMS), including one at Kaptai Lake,is in opeption since 



1977. 
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3. Regular monitoring of tap water is conducted in major urban 
. water supply systems to ascertain fitness for drinking, choking and 

washing puipd^es. 

4. Monitoring of ground water in specific selected locations takes 
place intermittently. ^ 

5. River water sample collections are made evefy month during high- 
. flow periods and fortnightly in low-flow periods to determine the 

degree of contamination and to assess the suitability of the aquatic 
environment as a convenient habitat of fish and other aquatic 
organisms.* 

6. Water quality standards have been determined for drinking water, 
ft^hipg water and for recreational water. The permissible concern 

ns of various toxic substances in water have been ascertained, 
standard^ for Bangladesh have been published in a booltfet. 

7. The EPC Laboratory Division conducts tests and analyses regular- 
ly under controlled conditions*** determine the nature and extent 
of pollution of various wate/types. Results are filed with relevant, 
agency* for policy-devising-and appraisal. 

8. Liaison is carded out with the United Nations Environment Pro- 
g^mme (UNEPf and International Register for Potentially Toxic 
Chemicals (IRPTC) in matters related to toxic chemicals. 

Industrial pollution surveys . 

1. Detailed surveys of some important regions of industrial concen- 
tration have been completed; industrial zones in* large urban areas 

' have been surveyed through questionnaires to ascertain the nature 
«. ^ and characteristics of the production process, of the inputs used, 

, and of the air and liquid effluents. * m ' 

2. The harmful constituents of the air and effluent discharge pf some 
specific industries have been identified. The degrees of water 
pollution of some of the rivers due to industrial'wastes have been 

, ascertained. 

3. Major polluting Enterprises and factories have been compelled Jo 
install treatment plants and systems for their wastes. 

4. Workable solutions to the pollution problem have been provided 
- to incAsstrial enterprises. 

. . 5. Proposed industrial enterprises and new plants require the prior 

approval^EPC before tf^y are actually set up. 

6. For every new enterpri^T EPC makes an appraisal to assess the 
environmental impact otepecific projects/industrial units. 
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7. A clearance is provided when it is found that the proposed enter- 
* -prise does not pose a threat to the environment or imply any 
possibility of environmental degradation. 

* « Advice, consultations and constructive recommendations are pro- 
vided to individual entrepreneurs in matters pertaining "to the 
r preservation of the environment- 

Automobile emission and noise 

1. A twotj>hased programme of survey-cum-action is under way i The 
nature and extent of air pollution caused by automobile exhaust 

systems have beqi studied. 

, * 

2. With the co-operation of Dacca Metropolitan Police (DMP), 
vehicles that were detected as violating pollution rules were 
penalized. 

3. During Traffic Weeks' of the DMP, a thorough check is made of 
loud vehicle horns and black exhaust smoke from plying vehicles. • 

, 4. .Violators are being told to properly keep up their vehicles and to 
see that the combustion process is total and not partial of the 
vehicle engines. 
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5. Posters have been placed at busy points of the xity to ra^ke the 
travelling public aware of /the health hazards and ill-effects of in- 
haling polluted air especially due to black smoke of automobiles. - 

6. Loud horns of vehicles can cause nervous problems in people, and 
hence th«^mport of air-vacuum horns is being banned. About" 70 , 
per cent of the vehicles oh the streets of Dacca during tHe survey' j 
were found to emit black smoke and use loud horns. y/ 

7. After successful completion of the survey programme at Dae€a7 
similar programmes are being launched at Chktagong, Rajshahi 
and Khulna. 

Air pollution • ' 

1. Studies are in progress to assess the constituents of the air emission 
from chimneys of npajor industrial units. 

2. The Triple Superphosphate (TSP) plant at Chittag^ng was found to 
emit harmful gases from its chimneys; corrective action has been 
taken up on the initiative of EPC. 

3. A number of incfi&trial units have been apprised of the toxic nature 
of their gaseous emissions. Suggestive recommendations have been 
provided by EPC 

Energy . " 

1. The EPC is continuing research on alternative sources on energy. 
Bio-gas technology is being developed and has b?en found to be a 

' very popular alternate fuel? A demonstration pilot plant which can 
generate 200 cubic feet of bio-gas per day Has been' installed at 
Savar, near Dacca. Locally-available materials and indigenous tech* 
mques have been emphasized. « v — ; — ^* ^. 

2. In areas yet to be electrified, the bio-gas lamp has been found to 
be very useful. / 

3. A public-awareness campaign was conducted by the EPC at an 
ideal-village of Noakhali district, to popularize bio-gas technology. 
Very encouraging response has been received. 

Bio-assay experiments^ • *„ * < 

L^he Laboratory Division of EPC has a separate bio-assay (biological 
testing) section to carry out experiments on popular fish species. 
These experiments are designed to ascertain the tolerability limits 
and survival eondkidns of different fish species in tfct presence of , 
varying concentrations of* pollutant chemicals. Bio-assay experi- 
ments conclude wpth an indication of safe-dosage levels of toxi- 
cants for specific fish species. 
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2. A flow*jfc#*tjBadiine has been designed and in operation in Dacca 
Laboratory to carry out assay tests in flowing-water conditions. 

3. .A s^udy/of the effects of varying concentrations >f chrome, cal- 
cium hydroxide, ammonia and malathion <rf different types of 
fish has been conducted at the EPC Laboratory. 




Public awareness programmes 

1. Seminars, workshops and symposia Sure held at regular intervals. 

2. Posters, containing diagrams, sketches affH drawings with moti- 
vational slogans are placed at busy points. 

3. Television and radio are conveying Aivironmental messages. 

4. Newspapers are printing catchy slogans and providing tips towards 
healthy living. A number of EPC publications are available. 

5. A global environmental information network is. in operation 
through the UNEP 'Infoterra* system.*. 

The government structure/machinery 

The EPC Ordinance of 1977 provided for an Environmental Pollution 
Control Board with following powers and functions. The Board is to: 

1. Formulate policies for the control, prevention and abatement of 
^-pollution of Environment r * 

2. Suggest measures for the implementation of its policies; 

E '_ - . ' 

* Infotetra: International Referral System for Sources of Environmental Information 
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3. For the purpose of (1) above, the Board may: (a) require any 
person to furnish or cause to be furnished such information as it 
iriay specify; (b) call for a report from the director on the existing 
4fcd potential problems of gollution of envirojpneht in the whole 
of Bangladesh or any part thereof; and (c) appoint stich expert 
committee as i^iay consider necessary. 

The EjfC Cell: an executive implementation body. The Department 
of Environment Pollution Control (EPC) is^the policy-implementation 
agency of the EPC Board. The Department is headed by a Director, who 
~is the executive head of the implementation ceD and is responsible for im- 
plementation of projects duly approved by the Government and tt\e 
policies formulated by the Board * 

Curriculum development in environmental education 

The Government !of thl People's Republic gf Banglade#h constituted 
a National Curriculum and Syllabus Development Committee in 1975 for 
developing new curricula and syllabus for grades I-XII. The Committee 
completed its task and submitted its reports to the Goyernmcnfein due j 
course* ^The Government has so far accorded approval for introduction 
of -the new curricula in* the school system up "to tenth grade. Text-books 
written According to %nv curricula and published by the Text-Book Board 
have beep introduced m the first six grades; the remaining classes are 
scheduled to be covered by 1982* 

First level. The new, curricula for the first level include a subject 
entitled 'Environment Learning'. In introducing, th£ subject, the Curricu- 
lum Committee rationalizes its inclusion In^thc curricula in these word*: 

The children of this age group (first level) are inguisitfve, imaginative 

• and dftative by nature. Because of these* natural instincts, they want 
~ to know the environment, they MWtf explanation of whatever seems 
J to them new in the e nv iro nm ent 9 s Keeping in view the psychological 

' principles, mental and other characteristics of children of this age 
group and for their harmonious development, a subject in the name of 
'Environment Learning' is being mtroduccdftn grades I and IF for the 
first time. Basic Science and Social Science "as two different subjects 

' will be integrated and replaced by this new subject. Environment 
Learning is bethg 'introduced with these objectives: the children wOT 
be able to expand their experiences and* sharpemt heir analytical power 
through observation of the environment In addition to a detailed 

„ syllabus, suggested teaching aids, teachers' activities and students' 
_ activities havejbeen identified for this purpose. The content headings 
of the syllabus for this subject are: family environment; food, clothing, 



Bangladesh 




\md shelter for the family; different types of houses In the local 
community; domesticated animals and birds; concepts related to 
dfrecttoftrtiaierJistance, tight, donate and seasons; environment of the 
school; social environment of village and the professions of the people 
in the locality; kmttbmmunkation system; local hist dry; importance * 
of clear and clean environment; recreation during leisure; observation 
of local environment and its natural characteristics. 

The Curriculum Committee suggested that there would be. no 
separate boot for^this subject; a teacher's guide would be the main aid for 
teaching the subject. 5 « 

For grades III, IV and V, the subject is divided into two separate sub- 
jects, Environment Learning (Social) and Environment Learning (Science)^ 
It hpi been statedit the Curriculum Committee Report that the expuft-' 
enoes of students gamed hi grades I and ll Environment Learning would 
he further expanded! and strengthened^ grades IE, IV and V through 
acquiring knowledgtand understanding >of the, elements of the spcial 
environment and the characteristics and influences of animate and inani- 
mate objects. v Thc contend of Environment Learning. (Social) for these 
classes wilt % bc d^vnffrpm Civics, Geography, History and Economics. 
The cftnteflt qfTSydnment Learning (Sdence) Will be drawn from 
Physical Geo gra ptfflpoology, Agriculture, Physics, Chemistry and Htftlth 
an£ Nutrition. Pr^sion of separate textbookft^r these two subjects for 
grades III, IV and V has been made and participation of students in practi- - 
cal work is emphasized. 6 
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tkro ..education has been integrated, into selected subjects of 
grades iV and V under the overall programme of introduction of papu- 
lation education in the school systeip of the country. 'Population and 
environment* as a topic-has been integrated into Science of grade IV. 

Socood l#v*J of education 

The first-level 'Environment Learning 9 is not a subject for the second 
level but the Curriculum Committee in its report stressed that subjects 
like Science and Social Science for this level would reflect concepts and 
contents from nature and environment-related areas. 

Population education curricula for the second level include certiin 
environment-related tortus such as: population and environment, popu- < 
lation growth and natural environment, nature and human society, popu- 
lation and environment (soil, water and air).^piese topics are integrated 
in Science subjects of different classes. 

One of the faculty members 'of the Institute of Education and Re- 
search, University of Dacca, has recently completed his doctoral thesis in 
environmental education. Taking ecology as a base, the researcher has 
attempted to infuse the relevant ecology materials for developing the 
desired environmental knowledge and attitudes. The researcher claims 
that the uniqueness of this^study lies in a 'single-subject infusion 
approach' to the development of 'environmental literacy' among 
secondary school students. 7 This approach may be adopted, at least in 
part. , * 
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% by Chen Yiqiu 

Introduction 

There are conventionally two kinds of environmental education in 
China. Onfc~is for the preservation of nature (environmental conser- 
vation), the other is for pollution control (environmental protection). 
Both of them are for the training of specialists. 

A new discipline is now emerging along with the growing up of the 
comprehensive or holistic concept of 'environment'. This discipline k 
termed environmental sciences in China; it .should grow into environ- 
mental science and finally into environmemology . ITiey are multidiscK. 
plinary (emqfonmental sciences) to interdisciplinary (environmental^^, 
science) in nature, with environmentology as a unique discipline, compar- 
able with classical disciplines like chemistry, physics and mathematics. 

"The so-called environment must have something as its centre. In 
environmental protection, the centre is man, and the environment is all 
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the entities surrounding the man." 1 The environmental sciences, environ- 
mental science or environment ology all form a science which deals with 
the interrelationship between man and his environment. 

It jegards growth of population (development of man himself) and « 
growth of the economy (development of material production for sustain- 
ing and improving man's quality of life) as stimuli to the environment, on 
the one hand, and regards the change of environmental resources (such a&__^ 
land resources, mineral reslAtrces, fresh water, clean air, scenery, or pollu- 
tion-sustaining capability) as response of the environment, on the othej 
hand, ' — 

Man's efftyt (environmental protection, conservation, preservation or 
management) is how to manage the growth of population and economy 
under^ the constraints of environmental resources, so that the development 
and the environment-will be kept in harmonic balance. The balance is dy- 
namic in nature. The- population and' economy are growing* while 
environmental productivity is also increasing with the ^development of 
technology. But the rise of the environmental productivity or environ- 
mental 'bearing' capacity under a given period of time and space is finite 




1. TrmctpUt of environmental science, edited by Liu Peitung and Chen Yiqiu /n.pj 
Water Conservancy Publishing House. (In press). 
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l^^rture. The growth of population and economy should in no way over- 
W&bt the increase in environmental productivity. The environment 
should be preserved and enhanced not just for the welfare of the present 
generation, but for the good of all future generations. 

Most of the environmental problems and issues now arising in China 
are the result of environmental illiteracy. There exists an urgent need to 
disseminate concepts of environment to all, from policy-makers (including 
specialists as well) to the general public, in and out of school, and from 
short-term training to life-long learning. This is the task of a new environ- 
mental education. 

We can say thus that there exist three kinds & environmental edu- 
cation. The first two, conventional environmental conservation education 
and environmental protection education, which are mainly for the training 
of specialists bp various technical fields, should be very much strengthened. 
The above outlined new environmental education, which may be termed i 
environmental science , education, is now growing Vigorously and will be 
described herein. 
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Environmental policy 

The Constitution of the People's Republic of China states in,Article 
11 that, 'The State protects the- environment and natural resources, and 
prevents and eliminates pollution and other public harms/' v * 

In February 1979, the government publShed a set of Regulations 
Regarding the Breeding and Protection of Water Resources. In that same 
month a tentative Law of Forestry was passed. Andja September 1979, 
a tentative Environmental Protection Law was passed. 

This is the first overall law concerning environmental protection in 
China. It defines the environment to include "atmosphere, water, land, 
mineral deposits, forests, grassland, wild animals, wild plants, aquatic lives, 
famous spots and historic sites, scqnic spots for sightseeing, hot springs, 
health resorts, nature conservation areas, residential districts and other." 

The law deals with two majoraunds of environmental problems: the 
destruction of natural resources ^an d environmental pollution and other 
public damage. It aims "to ensure, during the construction of a modern- 
ized social state, rational use of the natural environment, and prevention 
and elimination of environmental pollution and damage to ecosystems, in 
-order to create a clean and favourable living and working environment, 
protect the health of the people and promote economic development." 

The Environmental Protection Law outlines the working guideline 
of environmental protection: "Overall planning, rational layout, compre- 
hensive utilization, conversion of harm into good, and reliance upon the 
masses, with everybody taking part in the protection of environment, for 
the benefit of the people." It requires that, "In planning new construc- 
tion, reconstruction and extension projects, an environmental impact 
report must be submitted for examination, and the designing work started 
only after approval of the report by the Environmental Protection Agency 
and other relevant agencies." 

The law further stipulates that, 'The installations for the prevention 
and elimination o# pollution and other public damage should be designed, 
built and put into operation at the same time wkh the project proper... 
Those enterprises which have caused pollution and other pirolic damage 
-roust, according to the principle of 'whoever causes pollution shall be re- 
sponsible for its elimination', make plans to clear it up or, alternatively, * 
submit plans to the competem authorities far approval either to change 
their direction of production or to move to some other place ." 

It stipulates the establishment of an environmental protection organ- 
ization in the State (national) Council; environmental protection bureaux 
in provinces, autonomous regions, and municipalities directly under the 
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Central Government; environmental protection organizations in munici- 
palities, autonomous prefectpres, counties and autonomous counties ac- 
cording to their necessity; environmental protection organizations in 
relevant agencies (ministries) of the State, Council an<£*in local people's 
government at all levels; environmental protection organizations in large 
and medium-scalt enterprises anil relevant institutions according to their 
i^cessity. 

It also puts forward in addition to the principles cited above, those 
of 'civilized production', taxation for pollution discharge, adjustment, 
conversion and removal of polluting enterprises and institutions, and 
development of jnop-polluting or less polluting technology, techniques, 
products and energy sources. 
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Major mwwonmMUt problems and tsaies 

The environmental problems and issues with which the country is 
now most seriously concerned are those related to population growth, 
economic development and the utilization of natural resources. 

Urban environment. The urban population has doubled in the past 
30 years. Owing to the concentration of population and industry in urban 
areas, there occur air pollution, water pollution, noise, vibration, wastage 
and other public damage. For example, the Suzhou Municipality pf 
Jiangsu Province is world fajnous for its scenic beauty. There is an old 
saying, "There is paradise above, and Suzhou and Hangzhou below." 

In th^pist 30 years, however, its gross value of industrial production 
has been increased 40 times. Four hundred seventy-eight factories have 
been established on its 27.6 square kilometres of urban area, with an 
average of 17.5 factories on each square kilometre. The urban area is'now 
encircled by 20 chemical plants,from outside, with three paper piills occu- 
pying the upper reaches of its supplying river streams, and 10 printing and 
dyeing mills and 42 electroplating plants scattered throughout the urban 
area. Factories are interwoven with the residential districts, guest houses* 
and scenic gardens, while stacks are standing side-by-side with ancient 
pagodas. x 

Land resources. In the past 30 years, vast stretches of forests have 
been destroyed and grassland exploited in order to e4f>and arable lands. 
Meanwhile, a l^rge amount of cultivated land has been occupied through 
urbanization and industrialization. During the past 20 years, the culti- 
vated land thus occupied amounted to J. 7 million hectares each year. The 
total amount of cultivated land in China is now about the same as that in 
1949. But due to the growth of population, the cultivated land per capita 
h^s. declined to .10 per hectare as compared with -18 in 1949— slightly 
more than half the previous proportion. # % 

Forests and grassland. The forest coverage rate of China is only 
about half that of the world average. It is now undergoing further decline. 
Jor example, the Sichuan Province is known as a land of abundance'. 
The weather has undergone grefct changes due to deforestation. The 
occurrence of spring drought in Sichuan has now become eight in ten 
years, as compared 'with once out of three years in the 1950s. There arc 
40 counties having theirSumual precipitation reduced by from 15 to 20~ 
per cent. The soil erosion in some places of Sichuan is" so heavy that the 
Yangtze River threatens to £ecome another Yellow River, which is world- 
famous for its high silt loading. Although there are 200 million hectares 
of grassland in China, the per-capita figure is not high as compared with 
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other countries. Again, the total amount is gradually decreasing due to 
deforestation and desertification. 

Water resources. There are 27 major rivers, including the Yangtze, 
Yellow, Huai, Xiangjang, Pearl and Songhuajiang, that have been polluted 
in varying degrees. There ape 4J*m&jor municipalities,including Shenyang, 
Xian, Baotuo, Taiyuan and Beijing, which have their groundwater polluted 
seriously. As in other parts of this and other regions, many municipalities 
fiave their groundwater level descending perpetually due to overdrawing. 

Major environmental actions * 

The late Premier Chou En-lai had paid much-attention to protection 
of the environment: the above-mentioned working guideline of environ- 
mental protection was originally drafted by him. Owing to the interfer- 
ence pf the *Gang of Four', however, Chiry had taken the roundabout 
way of the developed countries in environmental protection:- 'first 
polluting and then trying to eliminate it*. Only in recent years, has the 
country begun to take serious action to preserve the environment. 
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Environmental legislation. Laws concerning environmental protec- 
tion have been passed by the Standing Committee of the National People's - 
Congress, mainly in 1079. This is a great change following the shift from 
'rule by man' to 'rule by law'. These laws will be further supplemented by 
various regulations. 

Environmental organization In 1974, there was established in the 
State Council a Leading Group on Environmental Protection and its exe- 
cutive body-Environmental Protection Office (EPO). This Leading 
Group is chaired by vice-premiers, with ministers or vice-ministers of rel- 
evant ministries as its membership. By 1978, environmental protection 
agencies had been established in all the provinces, municipalities and 
autonomous regions, in the relevant ministries of the State Council,* in 
many of the large cities and in huge and medium industrial and mining 
enterprises* Since the enactment of the Environmental Protection Law, 
the environmental protection organization has been further expanded and 
strengthened. 

E nv i ronm ental management. The concept of environmental protec- 
tion has been turned from solely the control of 'three wastes 9 (waste air, 
waste water and waste slag) to the comprehensive managenym of thg^ 
environment. Taxation on waste discharge, a penalty for pollution, and a 
system of environmental impftct assessment have been put into trial 
implementation/ 

For example, the South-to-North Water Project^ which pumps a dis- 
charge of 1,000 cms at Yangzhou in Jiangsu Province from the Yangtze 
River to supply water to the Tianjin Municipality and eastern Hebei Pro- 
vince through Hie existing Grand Canal, has been suspended due to its 
serious impact on the natural environment. 

The construction of fhe Eastern Chemical Plant in Beijing fos been 
decided recently to 'dismount from horse-back 9 , although 20 million yuan 
(approx. 13.8 million US dollars) have already been invested. One of the 
major considerations is its serious impacts upon the environment 
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Environmental education. The conventional environmental edu- 
cation for the -training of specialists in nature preservation , and pollution 
control has been strengthened, especially the latter part. There are now 
more than 30 environmental protection departments and facidtie^in 
* various colleges and universities. Two environmental protection technical 
schools (q^dle schools), or* in Changsha, Hunan Province,, and one in 
Canton, Guangdong Province, have been established. 

A new environmental science education is now under^trial implemen- 
tation. For school education, the Beijing National University has initiated 
a pilot education programme for training teachers to teach environmental 
science. Experiments on teaching environmental science in middle school, 
primary school and kindergarten are now in progress. For out -of -school 
education, short-term training courses for in-service environmental cadres 

are in progress. 

* »^ 

Pilot environmental science education programme 

Beijing Normal University is a university for training pre-service and 
in-service teachers. Its Department of Geography initiated* in 1978 a 
three-year pilot programme aiming at: 

1. Training post-graduates for teachers to teach environmental 
science in other colleges and universities; 

2. Training in-service teachers of other normal colleges and 
universities to teach environmental science; 

3. Integrating or developing environmental science; and 

4. Developing instructional materials. 

Post-graduate training. The integration of environmental science is 
achieved through four stages: # 

1. Trainee. The enrolled post-graduates have a wide variety of back- 
grounds— geography, chemistry, mathematics, automatic control, hydrau- 
lic engineering. Further, they have all been engagedln practical work for 
several years. 

2. Courses. There .are five required courses: 

a) Dialectics of nature 

b) Foreign languages 

c) Introduction to environmental geoscience 4 

d) Principles of environmental science, and 

c) Principles of environmental monitoring. < 
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These are supplemented by the following selective coursesr (a) En- 
vironmental mathematics, (b) Large-system theory, (c)* Moderp cohtrpl 
theory, (d) Biochemistry, (e) Water chemistry, (fy Electrocherifistiy, and 
(g) Mathematical modelling of water environmental systems. The courses 
of Dialectics, Large-system theory, Modern control theory and Environ- 
mental mathematics have the "aim of providing the graduate student with 
modern methodology for integration. ^ 

In the course of Principles of environmental science j Chapter 1, the 
Introduction, emphasises that, (1) Environmental science Jh devoted to 
• manipulation of the inter-relationship between man and his environment; 
(2) it is important to solve the contradictions between economic develop- 
ment and envir6nmental protection; (3) we must avoid the detours of the 
industrialized countries of being polluted first and then tryjng to get rid of 
the pollution. 

Chapters 2,3,4 and 6 are devoted to x air, water, soil and noise pol- 
lution respectively, and their prevention andcontroj. Chapter 5 describes 
the pollution of living organisms. Injherfechapters, the mechanisms of 
pollutants and theircffeGts-on the human/body are described. *" 

Chapter 7 concerns the evaluation oftenvironmental qualities; 

Chapter 8, Environments management, emphasizes the comprehen- 
siveness, regionality and self-adaptivrarss of environmental issues. 
1 consists of environmental legislanoirr«vlronj[nental organization,, 

of development, environmental economy, environmental planni 

environmental impact assessment. 

The issue oTman and hi* environment, the natural sciences~and 
social sciences are thus integrated into one comprehensive unity. 

3. Trainer. For the training of environmental post-graduates, 
operation Board consisting of various colleges and universities ha 
established. Th£ courses of Principles of environmental'science and Prin- 
ciples of environmental monitoring are taught by teachers from many 
colleges and universities. For example, the course Principles of Environ- 
mental science (total 150 periods) has been taught by 15 teachers and 
experts from ten universities, colleges and research institutes, namely 
Beijing Nonhal University, Beijing University, Nanjing University, 
Zhongshan University, Huadong College of Water Conservation, Zhejiang 
University of Agronomy, Beijing College of Forestry ^fangji University, 
Be^g Univehity pi Technology, and Beijing Researdwnstitute tin En- 
vironmental Protection. » 

4. Interdisciplinary team-work. The graduate students are now par- 
ticipating in solving practical environmental problems such as, for instance, 
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the environmental impact assessment of Yongping Copper Mine, an-evali% 
ation of the environmental capacity of the Songhuajiang and Tumunjiang 
Rivers, and the environmental planning of Beijing Municipality. 

- In-servicfc teacher training. ,Twenty teachers of •normal' (teacher) 
college^ and universities of Various provinces and municipalities were first 
; enrolled: They attended two post-graduate courses (Principles of environ- 
mental sciences and Principles of environmental monitoring). 

These teachers have written in collaboration instructional materials 
on environmental science suited for normal colleges and universities -during 
their study at Beijing Normal University: They are now teaching courses 
in environmental science at their own colleges and universities, in order to 
train teachen%> teach environmental geoscienqe in middle schools. m 

Environmental education experiments , . ; . > 

Experiments on teaching environmental science in middle school, 
primary school ancf kindergarten are now in progress. 

Middle school. The Education JJureau of Tianjin Municipality* organ- * 
ized this year an environmental science training course for middle school 
biology teachers, and edited relevant instructional materials. Dongfan- 
ghong Middle School was selected to do the experiment. In the course of 
biology of ^e junior' middle school, the theme 'inter-relati^nships 
between man, and the environment' was added to the subject Living 
organisms and the environment. 
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» ** 

^Primary school. Experiments in teaching environmental science are 
nofcrbeing conducted in the Pilot Primary School of Beijing Nornial Uni- 
versity. In primary schools of -China, then* exists in different grades a 
v course called General Knowledge which includes' topics like animals, 
plants, microorganisms, physical geography and personal hygiene. Th{s 
school is now trying to integrate topics such as 'environment', 'environ- 
ment -and ecological balance', 'environment fc and health' and ^nviron- 
W mental protection' in* the course of General' Knowledge. ' 

» Further, the pupils are, participating in afforesting and beautifying 
the campus/and monitoring the air, water ^tnd noise pollution there. 

Kindergarten. The Pilot Kindergarten of the&uisu Normal Univer- 
sity is now xonduc^ing an experiment on teaching environmental science. 
It consist of the following topics: earth, day and night, climate, living 
environment, environmental sanitation, air, air pollution and its control, 
water, water pollution and*its control, soil and plants, noise apd music, 
natural environment and community environment and pergonal hygiene. 
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Cadres. For the modernization of the State, various training courses 
are being held for cadres at all levels. Environmental Science is one of the 
subjectsr Ftfr example, the leading cadres of the Secretariat at the Central 
Committee of the Chinese Communist Party anil the leading cadres of the 
State Council are ripw inviting scientists to give lectures. Among the ten 
lectures, the topic of the seventh lecture is "Modernization and environ- 
mental protection/' * ^ 

, The 'State Council ana tjie Environmental £ducation Committee 
(Chaired by Prof. Liu Peitung, Beijing Normal University) of the Chinese 
Society of Environmental Sciences are now jointly organizing short-term 
training courses for leading cadres in environmental protection. For 
example, thtf first course, held in September 1979, was attended by 130 
leacfing cadres working in environmental management, environmental 
monitoring and scientific research fields from Heilongjiang, Jilin and 
Lfaoning provinces, Tianjui Municipality, and the Army. The teachers 
~came %om Beijing Normal Cfniyer^ijy^Beijing UnrVersity bf Technology; 
Qinghua Unhpfeity; Beijine University; Nanjing University; Liaorring Uni- 
versity; Research Institute on' Acoustics of {he Chinese Academy <*>f Sci- 
ences; Research Institute on Architecture of the Ministry of Metallurgy; 
Chinese Academy of Medical Sciences; Beijing Medical College; Shanghai 
Academy of Social Sciences; the Beijing, Tianjin arfd Shenyang Research 
Institutes on Environmental Protection; rjeijing Environmental Monitoring 
Centre, and the EPO. ^ * «*J * ; 

The ^ching programme of the short-term training course for the 
environmental leading cadres covers the following topics:, environment^ 
ecosystem, polluting sources, air pollution and its con trol^jTater pollution 
and its control* land resources and their management, noise pollution and 
its control, environmental protection and human health, environmental 
legislation, environmental standards, environmental quality assessrnent, 5 
environmental monitoring, environmental economy and environmental* 
management. "•.'.« 

~ General public. 'Tbe mass media have ar tremendous job to do in dis- 
seminating environmental .knowledge to the general public. THere are now 
more than 50 periodicals and magazines on environmental protection and 



^Environmental education in countries of the region 




Part of a sequence from Voice of the environment 

environmental science. The Journal of Environmental Protection, ecfited — » 
by the Beijing Research Institute on Environmental Protection, has a ' 
circulation of some 70,000, The fortnightly newspaper Voice of the 
Environment published by the Chinese Researchers' Association on En- 
vironmental Sciences now has a circulation of more than 400,000. 

. / 
In March f arid April 1980, in accordance with a decision of the Minis- 
try of Propaganda there was launched throughout the country an environ- 
ment movement: Environmental Protection Propaganda Month. All the 
major newspapers, 1 broadcast stations and TV stations participated in 
publishing editorials and commentators' essays, and in disseminating infor- 
mation about the environment. \ 



twenty thousand people attended this 'Save the Environment' Concert. 



Environmental education management 

In the Central Government, there are the Ministry of Education and 
the EtO responsible" for overall environmental education. The other 
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relevant ministries also have bureaux of education and bureaux of environ* 
mental protection responsible for environmental education in their own 
subordinate colleges and universities. 

In the provinces, municipalities and autonomous regions,- there are 
also bureaux of education , and bureaux of environmental protection re- 
sponsible for environmental education. 

There are two non-governmental organizations involved in environ- 
mental e^uc^tion. The one is the Chinese Society of Environmental Sci- 
ences, which is chaired by the Director of the EPO.' Under the Society, 
there arc committees— an Environmental Education Committee respon- 
sible fo^; in-school education, and an Environmental Propaganda Com- 
mittee responsible for non-formal education, the, other is tht Chinese 
Researchers* Association on Environmental Sciences, which is also taking 
an active part in disseminating environmental knowledge. 

R ©commendations <? - 

The* above-mentioned Environmental Education Committee held in 
December 1979 it* first conference. This conference made'to the EPO 
and the Ministry of Education the following recommendations. 

\t>rganjaation. It was first recommended that a specif organ be estab- 
UshecKuunc Ministry of Education to manage environmental education. 
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rfext it was suggested that a Department of Education be set up in 
lieEPO: . ^ * 

1. For making overall plans regarding the establishment and distri- 
bution of environmental specialities in colleges, univejshies and 
technic^ schools, and * 

2. To manage the in-service education of cadres and technical person- 
nel. 

The relevant ministries are responsible for training technical person- 
nel according to their own' necessity in accordance with the overall plan. 

Higher education. In comprehensive universities subordinate to the 
Ministry of Education, it was recommended that specialities of compre- 
hensive management, ecology and environmental science (or human ecol- 
, ogy) be established. * 

Further, it was proposed to: 

— Increase specialities of environmental engineering, both general 

in nature and more specialized (for metallurgy, chemical engineer- * 
jng and light industry). 

— Increase specialities of environmental and monitoring analysis. 

, — In colleges and universities of medical sciences, agronomy and i 
forestry, establish specialities of environmental protection. 

— Train post-graduates for establishing specialities of environmental 
management, environmental economy and environmental legis- 
lation! 

— For all specialities of engineering colleg&and universities, add a 
course of 'Principles of environmental protection*. For special- 
ities of sciences, agronomy and f6restry and relevant specialities 
of economy, add a course of ^Principles of Environmental Science'. 

Middle school and primary school. For thes^ stages it was proposed 
to: teach environmental science in middle school, middle technical school, 
primary school a?d kindergarten; extend senior middle schooling to three 






ERIC 



87- 



52 

t 



China 



\ 



years (now two yean), increase the periods for biology' and add a course 
rrT*Environmental geoscience'. In junior middle school, the proposal was 
to increase the periods for biology and geography and to add topics like 
ecology and the natural environment. 

Further, it was proposed to organize short-term teacher training 
courses in Beijing or Shanghai, and meanwhile to entrust Beijing Normal 
University with the training of teachers fcf normal colleges of various 
provinces and municipalities, which will in turn train teachers to teach 
environmental geoscience in middle schools. 

In-service environmental caches and technical personnel. It was rec- 
ommended that training centres for in-service environmental cadres and 
technical personnel, both nation-wide and provincial, be established in * 
order to train one round of all of them within three years. 

* Instructional materials. On the basis of the above-mentioned training 
courses for in-service environmental cadres and the Pilot Environmental 
Science Education Programme of Beijing Normal University, it was pro- 
posed to publish instructional mate%l 'Principles of Environmental Pro-" 
tectioV arid "Principles of Environmental Science'. □ 
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INDIA 

by B.D. Atreya 



National mandates 

The Scientific Policy Resolution of the Government^ of India lays 
emphasis on the effective combination of technology, raw materials and 
capitft as the key to national prosperity. Of these, technology is perhaps 
the most important since it can make up, to some extent, the deficiency 
in the other two factors. 

The weahh and .prosperity of a nation depends on the effective util- 
ization of human and material resources through, industrialization based 
on science and technology. Rapid industrial and agricultural development 
thought vital for providing the basic heeds of food, 'shelter, and clothing 
to millions in the developing countries entails much impact oil the en- 
vironment of the countries concerned. Our wisdom lies in keeping a wise 
_j< balance between these tw^contradictory factors. 

Major environman^pl probtems and issues # 

Macro level. .Some people believe that all developmental activities, 
depending as 'they do on Vast exploitation of natural resources, would 
invariably result 4n natural and man-made disasters that face man today. 
This need not necessarily be sf§ While development is necessary to meet 
basic minimum needs of the growing population, one should bear in mind 
'the carrying capacity' of the environment as to be the limits of all devel- 
opment activities. Much wisdom isJiowever neede<Ho iTeep the judicious 
balance. 

Micro level. The Gandhi Peace Foundation Environment Cell brings 
out a newsletter, 'Environment', to draw the public attention to environ- 
mental problems. Some environmental. problems highlighted in several 
recent issues are tht following: _ • x 

• jj^*^ ... * 

* Silent Valley Hydro-electric Project which threatens to destroy 

''the ecology of the trop ical rajp foresfin JCerala, built up over 

thousand^ of years of evolution. 

2. Air poUut&n has crossed the safety limit ^ Chembur and Lalbang 
&i Greater Bombay. 
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t rate of silting 



3. Nainital Lake may dry up in 90 years if the 
is not arrested. 

4. The sewage threat to major rivers is growing at an alarming pace. 

5. Pollution has become class-conscious in the village Sarini. The 
chimney smoke, because of prevailing wind direction, attacks 

, only the poor and deprived. 

6. Drying forests— the threat continues to increase because of em- 
phasis on rural development and indiscriminate felling of trees. 

Global ecology. Action by other countries does affect our country 
in many ways. We are all inhabitants of the Space Ship Earth. The global 
ecology that is fast deteriorating due to unrestrained mechanization which 
began in the industrialized West is likely to bring disaster to all of us fdfilv 
soon if wisdom and farsightedness fail to. dawn even now. Playing witn 
global ecology is by;and-Iarge due to activities of the super-technology- 
based development nations. > 

Major environment actions 

General initiatives: . ; 

1. In 1972 the Government, after playing a prominent role in the 
UN Conference on Environment at Stockholm , set up a National 




' t - * r - 



Viewing « harvest •during shifting or 'swidden * cultivation, 
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Committee on Environmental Planning and Co-ordination 
(NCEPC). 'yiis apex body at the naticmal level identifies im- 
portant problems and seeks their solutions, and reviews poli j 
cies and programmes. It has also funded a number of research 
projects on environmental preservation and biosphere studies. 

a 

2. In 1974, the Government passed a law for the prevention^nd 

' control of wSter pollution and set up a Central Water Pollution 
Board. 

3. Environmental Boards have also been set up in every State with t 
the Chief Minister of the State as Chairman. 

4. At tjie Centre an Environmental InformatiQn Service has been 
set up to collect information related to environmental matters 
from all parts of the country. 

5. A separate Department of Environment has been set np by the 
Goven>*fient of India recently, to co-ordinate the activities and 
advise the Government qp environmental matters. 

Non-official efforts. The National Environmental Engineering Re- 
search Institute (NEERI), Nagpur, has kept a constant vigil on air pollu- 
tion in large cities and industrial centres. 

People's initiative. There has been an appreciable spread of environ- 
mental awareness among the people. In 1973, in the hill district of Cham* 
o&, Uttar -Pradesh, fo* instance, the v illage people started the .'Chipko' 
movement for protection of the forests. The movement is preyenting the 
felling of trees in some areas and In others it is engaged in reforestation. 

Definition, scope arid rote of environmental education 

The environment of an individual comprises all lhe physical and so- 
cial factors around him which directly or indirectly affect his livihg— in- 
cluding working conditions. The various environmental factors arc inter- 
. woven with each other and in terms, of their effects on the people and 
other living beings. The physical environment includes the living and non* - 
living, the geographical landmarks, topography and climatic conditions, 
the man made features such as buildings, roads, bridges and modes of 
transport, and otfcer featureWike health, nutrition and sanitation aspects* 
The social environment consists of the family, community-iife, festivals, 
community helpers' mode of production, and procurement and supply of 
essential commodities. It also constitutes socially-acceptable habits and 
attitudes for effective living and functioning in a society. 

In the context of ihc above concept of environment, environmental 
| education in Indi^may be seen as having three strands: 
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A scene from the ?{CERT fUm t Learning through the environment, depicting 
potential of the social environment for organizing learning situation?. 

— education for the environment 

— education about the environment - 

— education through the environment 

♦ While not mutually exclusive, the strands are useful for describing where 
the emphasis lies, 

• * » 

' At the primary level (grades L-IV/V) Environmental Studies (Social 
Studies* Nature Study and Health Education) is one of the five prescribed 
areas of the curriculum (others being: one language, mathematics, socially 
useful productive work, and games and creative .activities such, as music, 
, dancing and painting). It gets a 20-per-cenf allocation. 

At the middle level (grades V/VI-VII/VJII) environmental studies or 
environmental education is not prescribed as a subject. But *Science-an 
integrated course' is heavily ba*ed on the use of pupils' day-to-day obser- 
vations in the environment, and comprises topics like: man's dependence 
on plants and animals, and the balance of*nature, population and pol- 
\ lution, Fair attention is thus given to the environmental aspect in the 
- treatment of the subject Integrated Science' which gets 4 hours per week 
out of a* total of 32 hours per week. ^ 
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At the secondary level, the subject of Science receives 5 hours per 
week (both theory and practicals) out of a total time allocation of 32 
hours per week. The inclusion of Ajch topics of social relevance as Eco- 
system, Biosphere, Ecological crisis, Conservation of natural resources, 
and Conservation of nature— national and international efforts, in the Bio- 
logical Sciences course, points to the concern for social relevance that has 
influenced curriculum development work. 

Environmental education i$ also a subject taught in non-formal edu- 
cation programmes launched by the Government of India as an exper- 
imental project for children of the 9-14-years age group who have either 
not completed primary education or have not gone to school at all for any 
reason. Here the emphasis is on the development of competencies needed 
to sdlve problems of day-to-day life. 

Objectives and concept maps 

Hfe National Council of Educational Research and Training (NCERT) 
developed the guidelines for the school curriculum on the basis of the 
Report of the Indian Education Commission, and published them as the 
'Curriculum for the ten-year school— a framework/. This document pro- 
vided objectives for each stage and discipline for the ten-year schooling, 
along wiui ideas on teaching/learning methodology, evaluation, time dis- 
tribution and other. With regard to primary education, there was broad 
agreement between recommendations of the 'Framework' and the Report 
of the Review Committee constituted t9 review the curriculum for the 
.Ten- Year School. *• . ~ 

Primary stage. According to these documents, 'Environmental 
Studies 1 has been identified as an important area of study for accomplish- 
ing many objectives of the primary stage of schooling. These are: 

1. Acquisition of tools of formal learning, namely literacy, 
numeracy and technocracy; * 

2. Acquisition of knowledge through ^servation and experimenta- 
. , tion about the* social and physical environment; 

3. Development of the ability to plan and execute some socially 
useful productive work; 

4. Development of social responsibility^ team spirit, and habits of 
co-operative behaviour within the family and the community; 

5. Development of aesthetic perception; and 

6. ?j0rturing of the child's innate creativity and curiosity. 

All the above objectives jyre to be achieved through the content, the 
teaching/learning methodology and the co^urricular as well as extra- 
curricular activities in the school. 
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, A scent from DESM/NCERT tape/slide sequences. Children are learning the science 



* process of 'classification * through use of locally available materials, 

Middle stage: The teaching/learning strategy in the integrated sci- 
ence course is heavily based on the students' varied experiences in their 
environment. It is hoped that such. an education will equip them with 
knowledge and skills for understanding of their immediate environment to 
be able to take their part effectively in the society of the future. * 

Non-formal education: The main objective is to help pupils to im- 
prove the quality of their life through non-formal education. Emphasis is 
on competencies which students can use^i solving problems of their day- 
to-day life. 

Strategics for introducing environmental education 

In grades I to V, Environmental Studies aif; taught as a separate sub- 
ject. In grades I and II the social and physi^l aspects of the environment 
are studied without being differentiated asfl^h, under units like Our Fam- 
ily, Our Home,. The School, Our Neighbourhood. In grades III to V, En- 
vironmental Studies Pan I deals with the social studies component and 
Part II the science component. 

In other classes, environment education is integrated into the content 
of existing subject areas. „^ 

Under non-formal education, all the learning activities are real-life- * 
centred, problem-oriented and neqdbased. They are related either to con- 
ditions of the physical and social environment, or parental occupations, 
or stqdents' vocations. 
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Preparation of curriculum and instructional materials 

The concepts of environmental .education at the primary and middle 
stages are presented in the instructional materials such as textbooks and 
teacher's guide* in the form of activities of various types. At higher levels 
they are presented as logical contents of textual chapters. ( 

For grades I and II, there is no textbook of environmental studies. A 
teacher's guide has been prepared. In a brief introductory chapter, infor- 
mation in provided about what constitutes environmental studies, its im- 
portance, the role of teachers ii\ environmental studies, and^he syllabus in 
Environmental studies. For each of the seven units of the syllabus, sonfe. 
guiebnee ahd sample instructional materials are provided for the teachers 
so that they may plan and think on their own for the remaining topics of 
the syllabus. « 

For grades, III to V there are textbooks, namely 'Environmental 
Studies* Part I and Part II for grades III, IV and V respectively. The pre- 
sentation of the Content in Part II (i.e. General Science) has been done in 
such a way that learning activities can be organized by the teachers using 
their local environment and resources. Corresponding teacher's guides for 
textbooks of grades III, IV and V have also been developed. 

The content in Integrated Science textbooks chapters of the middle 
level *has been presented as chapters corresponding to the units of the 
syllabus. Each chapter is divided into five sections, namely: (1) Obser- 
vations, (2) Questions, (3) Let us find out, (4) Activities, and (5) What 
have we learnt and how is it relevant? 

The list of topics of direct social relevance given below would indi- 
cate the extent to which the environment in its widest context has been 
reflected in the textual materials. 

Middle stage 

1. Food and health 

2. Man's dependence on plants and animals and the balance in nature 

3. Adaptability to the environment 

4. Water 

* 5. Energy 
• „ 6. population 

7. Pollution 

8. Agricultural practices and implemepts 

9. Our crops ' >n * £ *f 
10. Useful plants and animals 

1 T. Improvement of cr6p production* 

12. Animal husbandary . 

13. Conservation of nature and natural resources 

14. Science and human welfare 
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Children have observed 'the use of the principle of 'expansion on heating' 
for putting the iron circular frame tightly over the wooden wheel 



Secondary stage ^ 

1. Ecosystem 

2. Biosphere 

3. Ecological crisis 

4* Conservation of natural resources 

5. Crops and factors influencing crop production 

6. Various agricultural practices 

7. Improvement of crops 

8. Elements of animal husbandary 

9. Functional anatomy of human reproduction system 
l(k Pregnancy and childbirth 

11. Infancy , childhood and adolescence 

12. Trends' in world population 

13. depopulation problem in India * 

14. Communicable diseases of man 

15. Nutritional disorders of man 1 

- 1 1. A trey a, B.D., AJL Mithra and G. Guru. A study in the area of adapting research • 
and technology education changing society and to the diversity of needs ^ 
study report sponsored by Unesco, Paris. [New Delhi/ National Council of 
Educational Research and Training/ 1980. 
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The problem of awareness of the environment can be tackled in both 
formaj and informal education. The fangal is restricted to educated 
people and can be imparted at school, college and university levels. Infor- 
mal education', through the mass media, can cover ^ whole population at 
all ages. Among the different mass media of communication, the radio is 
a vety important medium to stimulate the people. Undfcr the National 
Feature Programme, some efforts are being made to create mass awareness 
of environmental problems. Two' programmes, Green gold in peril 0i 
Man's inhumanity to' earth, written, produced and presented by Chitra 
Narain, may be mentioned in this connection* 

Learner activities 

In grades I and II the learning is mainly through activities based on 
observation of the local environment (both social and physical) ajid con- 
solidation of the knowledge thus gained through discussion. In grades III 
to V, besides the observation-discussion type of activities, children per- 
form .experiment r"and investigations, but always using things that are 
locally available. These activities m&y involve science processes like 
measuring, collecting and classifying, m|jgpg a record, and analysing data.' , 

In the integrated science' course for grades VI to VIII, the textbook 
chapters follow a sequence that suggests the strategy of organizing the 
learning activities. The first section of the chapter includes & numoer of 
observations from the daily -life experience of a child. The second sectioa 
gives 'questions' that follow logically and natif alfy from the first section. 
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Children playing by making their paper boats float on water, incidentally learning 

several principles of science 



These are the questions that many ^children would often ask. Answers to 
these questions or necessary inforihation to get the answers is provided in 
the third section. The next section on 'Activities' gives practical exercises 
which students may do in school or at home. These exercises are de"- 
sig^ied to make learners think and also develop certain skills, as well as to 
consolidate knowledge. The last section gives a summary of the chapter. 

The* learner's activities proposed under non-formal environmental 
education are to be centred on real life. Activities for learning are selected 
from day-to-da^Iife situations, the conditions of the parents and from the 
vocations in^which children are employed. Only such activities are sug- 
gested as can be performed by the NFE Centre teachers without any 
equipment being supplied to them. Also the activities are manageable 
within the two hours' time-in the evening or at night— allotted for 
instructions. 
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Mechanism and procedure for curriculum development 

TJie instructional materials in environmental education areVeveloped 
through workshops, involving participants belonging to different disciplines 
from the different states of India. Often the first drafts are prepared and 
the final editing is done in the Departments of NCERT. 
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Primary education. Different types 6i curricular and instructional 
t materials in environment education have been developed. These are brief- 
ly described here. 

A. Orie of the centres of activity in this Field is the Department &f 
Education in Science and Mathematics (DESM), NCERT, New Delhi. 
There is a Priitfary Curriculum Group in the Department associated with 
the development of textbooks, teacher's guides and other. The Teacher's 
Guide in Environmental Studies for grades I and II was developed through 
two workshops involving participants from the States associated with, 
curriculum development work and belonging t<^ different disciplines. The 
drafts thijs prepared were edited and finalized in the Dep^irtment. 

The textbooks in Environmental Studies (Part II) for grades Hl/lV 
and V were written by members of the Primary Curriculum Group. The 
teacher's guides to these textbooks were developed through workshops. 

The DESM also published in 1978 a booklet under the'title, Using 
the environment and local resources for science education at the primary 
stage— guidelines for State Institutes for Developing a Handbook for 
Teachers of the State. 

^ 

This booklet was developed through four regional Workshops 
involving three participants from each State of the country (a curriculum 
developer x>f SISE in the State, a teacher educator of any teacher tfaining 
school in the State, and a workshop instructor). The Guidelines are being 
used by the States to develop teamerV handbooks on using the environ- 
ment and local, resources to teach the state syllabus in primary science, 
llie work comprises six steps:** 

1 . Preparation of the first draft through a workshop involving 
« teachers, teacher educators and others, 

2. Editing at another workshop, making it printworthy in aH 
. respects; also preparing the lists of tools that need to be sup- 
b ^lied for tryout, 

3. Printing of the bqrfw, and procurement of the tools kit, and 
supply to experimental schools, 

4. Orient at ion /training of teachers and other personnel involved 
in the tryout, 

5. Tryout of the handbook and collectiojvof feedback, and 

6. Revision of the handbook on the baris of feedback. 1 

The DESM has co-ordinated the work of another project, the 'Envir- 
onmental Education Pilot Project in India— Experimental Implementation 
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of Environmentally-based Modules* (Unesco-Sponsored). These modules 
were developed in a workshop held in December 1976 in DESM/NCERT 
^ * New Delhi, and organized under APEID of Uneico Bangkok, jointly 
witn NCERT. The modules exemplified science concepts as derived from 
real-life situations in the rural environment* Durin^l979/80, the NCERT 
undertook, in collaboration with Unesco,*a Pilot project for an experi- 
mental implementati«a of these modules in the States of Assam, Punjab* 
Karnataka and Tamil Nadu for limited tryjmt and evaluation; .' 

One person from' tach State's SISE/NCERT ^designated a^a Co- 
» • , ordinator for the project.was oriented in DESM. The modules were trans- 
lated into regional languages, duplicated and used for tryout. Under the 
project there was also a provision for revision of tlje modules and develop- 
ment of more erivirorimenkbased modules suited to meet the specific 
needs of the respective SCSKs. 4 * 

B. Some developmental workjn the field of environment education- 
is being co-ordinated by {he Primary Curriculum Development Cell of the 
NCERT, under two UNlC£F-Assiste<i Projects, namely Trimary Edu- 
cation Curriculum Renewal* (Project 2) and Developmental Activities in 
Community Education and Participation' (Project 3).' 

^ These projects were initiated in M 975-76 in thirty schools and two 

community centres in 15 States and Union Territories. From 1979-80 the' 
4 work has been extended to 100 more schools in each State and involving 
some mope community centres. The development of the curriculum has 
, been based on socio-economic and. educational surveys of the conditions 
of the people and physical surroundings of the villages where project 
schools are located. ^Environmental Studies (both General Science and 
Social Studies) constitute one of the subjects, other/ being language, 
^ 0 mathematics, Art and Creative expression, Health and Physical Education, 
* »and Socially Useful Productive Work. * 

Teadier education programmes X 

During "l 978-79 the DESM/NCERT organized a programme for 
training in-service teacher education personnel in environmental studies 
tor primary schools. Tltt training strategy involved the organization of: 

1. A pilot/trial workshop at NCERT, New Delhi, and 

2. Pour regional workshops, one in each af the four regions (south, 
east, nprth and west) for State personnel who arc open-minded 
and receptive to, the 'environmental studies* style of teaching and 
wh^j were expected to become involved in in-service training work 
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in environmental studies in the near future. Many participants of 
these workshops were non-science graduates. This was arranged 
with a view to infusing a ipulti-disciplinary atmosphere in work 
and discussion. ' 
Each workshop was organized in two phases of five days each with 
an interval of several weeks. The workshop programme offered a pattern 
which, the participants £ould use in their own subsequent in-service train- 
ing activities! 'The efforts in regional workshop^ resulted in eight cyclo- 
styled reports. -The DEISM is* now consolidating these reports and pre-* 
paring from them a Teacher's Handbook in Environmentaljjtudies. 

Under this Project, with assistance from the British Council, were 
also developed a series of tape/slide sequences designed specifically/or use 
in the training of teachers. The topics were-chosen to show how the phil- 
osophy of envirorftnental studies could be developed in practice with pri- 
mary school children, > 

Special teaching materials 

Some 'States have developed teacher's hand&ooks in the respective 

local languages on the use of the environment and local resources for 

teaching of science at primary level. Several books pulJished by NCERT 

.which are useful to teachers iri environment education ar^he following: 

O 

yl. Teaching of science by using local resources 

2. Environmental studies, a teacher's guide, classes I And II) 

3. Teacher's guide for'non-formal education (in .Hindi) 

4. Curriculum guide on nutrition, health education and environ- 

, mental sanitation. « % y 

Xwo films have been p'roduced by the Department of Teaching Aids 
of NCERT, namely: 

1. Learning science -through environment— rocks and soils » 

2. Learning science through environment % (co\o\xr) 16 mm. 

Evaluation and costs 

The Environmental Education* Pilot Project in India (Unes£o-spon- 
sored) offered ah opportunity for limited try-out and evaluation of mod- , 
ules based on real-life situational the rural environment. On th^ basis of 
personal visits to the try out schools, it can be said that the children had 
little difficulty in performing most of the activities suggested in the mod- 
ules. The .teachers and pupils were found to be inspired by the new type 
of work in most of the schools visited. ( 

\ The data available cover only an insignificant part of the total efforts 
bein^nade in this v^st country at different levels. Hence, cost figures for 
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\ A teacher and her class asking themselves, 'Hoy big is the shadow of this tree? \ an 

Environmental studies method of teaching the \oncept of area. 

' ' ..." • - - 

all actiyities cannot yet be given. «The hon-formaft education programme 
launched by NCERT is b^ing implemented through the Regional Colleges 
• of Education and NCERT Field Advisers in the States. At present, nearly, 

200 centres are working? The cost is kept to a minimum (Rs 2.00 for the " 

books and Rs 10.00 for the equipment per child).* * 4 

* Coordination and future prospects 

, The co-ordination of various programmes .of environmental edu- 
cation at different school levels is done mainly by NCJERT, the technical 
1 . Wing of thfc Ministry of Education and Social Welfare in the Centre, with 
the help of correspphdin»£ounterp£rts in the States, namely State Coum 
cils of Educational Resekrch and Training, State Institutes of Education 
and State Institutes of Science Education. This mechanism works by-and- 
large within the system of education. The Department of Science and 
' > Technology (DST) is also playing an important role. On World Environ- 
ment Day, 5 June 1980, two brochures* {Threatened environment and 
Life-giving water] developed by the Gandhi Peace Foundation, ftew Delhi, 
^ # were brought otit by the DST. : \^ 



>* 

Approximately 7.90 rupees = one US dollar. , 1 
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The Government has set up within NCERT a National Committee on 
Environmental Planning and Co-ordination which identifies important 
problems relating to the environment, and makes recommendations to 
various government departments, civic authorities and industries on en* 
vironmental and allied matters. NCERT* is also co-ordinating the work of 
a UNICEF-assisted project on Nutrition, Health Education and Environ- 
mental Sanitation at the PrirrVary §tage (descr&ed below). 

S m Environmental education has a challenging future in India for both 
in-school and out-of-kchool populations. .Under the 10 + 2 pattern of edu- 
cation, most of the States and Union territories are' implementing a pri- 
mary (curriculum with envirofimental studies as one of the subjects. The 
integrated science course is also likely to become more and more popular 
with * the States, and will promote the objectives of environmental edu- 
cation. At the* secondary and higher secon dary stages also there' is a 
growing trend i^i relating- the course to environmental problems-find needs 

• at appropriate places. * " ' 

For non-fprmal education, the entire strategy of curriculum develop- 
r rnent is based on the needs of tH^ learner in the immediate environment. 
' As the non-formal programme is progressively 'implemented, so would the 
ideas of environmental education be disseminated among the population. 

Protect on nutrition, health education and environmental sanitation at 
primary level 

( 

The health status of the child is a dynamic balance of the interac- 
tions between the child and its physical, biological and psycho- social en- 
vironments. This implies that any curriculum on nutrition, health and en- 
vironmental sanitation meant £>r the child, te be effective, must relate to 
the physical, biblogicahand psychological environments of the c^ikL, This 
project attempts to develop a dynamic programme to carry messages to 
school children as well as out-of-school population* o^ the society arid help 
them adopt desirable nutrition, healt^ and sanitation practices— and en- 
able 4 theirrt6 participate intelligently in community health'activities. Thus 
the project lays greet emphasis on education for a better environment. 

To implement tlje programme, five regional centres weir established.' 
Each regional centre developed a ctyrricular package fcfr primary school 
pupils and teachers following a detailed -survey of local conditions and* 
existing nutritional health, and sanitation * habit*. Nearly 7,500 teachers 
from 2,50tf primary schools were trained, this affecting nearly 300,000 
children. ' 

• * > 

It was understood after the^ first years of implementation that desir- 
able nutrition, health and sanitation pract^ffs cannot be developed in 
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children in the school isolated frpm thekrommunity. So a second phase of 
the 'scheme started ffoiti June 1979 in yvhich the programme was extended 
from school .to the community. .Some important messages^ o be commu- 
nicatee! to the community and relevant to environment education are: 

1. Use dean, safe water for drinking and cooking. 

2. Use drainage water for raising food plants: make provision for a 
soak pit. ^ v * . 

\ , 3. Provide sanitary facilities in tfife school and the community. D*> 
not defecate or urinate or spit aaywhere but in the placespro- 
N vided. 

4. Keep your school, home, and village surroundings clean. 

5. Make provision f^r depositing waste, food garbage and animal 
waste in .compost pits. 

6. Do not pollute sources of water. 

Evaluation' of the scheme has indicated that it has had an impact on 
| the awareness of the community and, particularly, on the health and nu- 
tritional status of children in the participating schools. The community 
contact programme run by teachers has had a very encouraging effect on 
the development of desirable habits. 

Developing a Teacher's Ha ndbook * 

•» * 

The title is TJse o.f environment and local resources— development of 
a # teacher's handbook*. About 20 States in the country have worked under 
,this project. The instructional materials developed comprise a printed 
handbook in the regional language, a set of t£fels, aftd other teaching aids. 
There is provision for orientation/training of teachers? and teacher edu- 
cators. After the tryout the handbook is revised in terms of the feedback. 

Once # an appropriate package of instructional materials has been 
developed, tested and finalized, its dissemination into ap increasing num- 
ber of schools is left to the States* own efforts. 

The ultimate aim is to develop in teachers an appreciation of the rich 
potentiality of the environment, to provide them with abundant teaching 
situations and to foster the skills, both mental and manual, to.t>e able to 
select and use these situations, either 1>y direct Ufe or through improviza- 
yion, for teaching the content of tfw primary science syllabus. 

Primary % school teachers were involved in the curriculum develop- 
ment activity. The strategy of developing the handbook based on th^fcon- 
cept-of decentralized planning, with each State trying to develop its own 
model suited best to its needs, is a special feature. □ 

) 
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' by IdazSnambela 

■ X- . 

National mandates and major problems and issues^ 

A Workshop on Human Environment and Existing Pollution held in 
Jakarta in 1971 and a Seminar on Ffuman Environment held in Bandung 
in 1972*initiated the Indonesian report to the United Nations Conference 
on Human Environment in June*l'9^2 at Stockholm. The Ministry of 
State for Development Supervision and Environment (Menteri PPLH^ es- 
tablished at^dne Confereiice to co-ordinate work for the development of 
the humm environment, aims at managing and-L&veloping natural re- 
sources and maintaining a balanced ecology. According to the Ministry, 
there are eight main problems, namely: . 

4 

' 1. Destruction of forests, 

1 - * 

2. An increasing number of uncultivated fields, 

• i * I 

3. Increasing erosion, " ^ 

4. The accumulation of mud (silting); riven become shallower , thus 
^ stimulating overflow and flooding, f • ^ • ^ 

5. Reduced availability of water, and water pollution, 

• 6.^ Ocean pollution as a result of mining exploration and overfishing^ 

7. Decreasing plant and animal life, and ^ 

8. Worsening of humpn health. 

In summary, the enormous problems of the present time can be con- 
solidated into two: # ^ 

—The increasing destruction and deterioration of the. hum an 
environment, arid 

. 4$ —Lack of knowledge about environmental quality throughout . 
the whole country. j 

To begih to overcome these situations, serious actions and good plan- 
ing are heeded. Since the launching of the Third Five- Year Dfcvelopmeirt 
Plan (called Repelita ///, 1979-1984), for the first time the management 
of natural resources and the human environment has been' identified as a 
separate sector. 
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The problems eked may be^aused by or augmented by \he increase 
in the human population. In 1980, the population of Indbnesia was about 
140 million, with a growth rate of around 2 per cent per, year (it cannot 
yet be assumed that the birth rate has declined, in spit£x>f the success of 
birth control programmes in Java). About 80 per cent of the population 
live in jural areas. Environmental problems oicur in both rural and urban 
areaq. % 

Problems in urban aims v> 

\ • As we have seen, somp 20 per cent of the population live ip cities and 
towns, llie urban situation consists of complex facilities and common 
services. Migration from the villages to Jhe cities increases the growth of 
* the population in the city to more than four per cent per year* This new 
% urban population cannot fbuPenough employment, especially industrial. 
Further, thfe effect of' overpopulation cause! problems in the following 
areas: 

— L^nd use> \ 
—Water resources, 
—Facilities and common services, 
—Sanitation, garbage disposal and hygiene, 
* —Water and air pollution (the result of industrial activit^\and 
t \ technology), and < 
—Environmental health. 
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j 1 ' 

These problems exist because of human activities, which I are not taking 
into account' the carrying capacity of the environment. A continuing 
4 deterioration process 'Qften sets in, until adverse environmental factors 
become irreversible. Tq avoid such situations, the Government has initial 

• ted the following actions, ^ ^ 

The general directions of developing^ of cities have been modified* 
in the National Development Plans, such as: 

1. sAction for reconstructing home areas, with reconstruction and 

building of low-cost housing for l<7w-income groups; 

2. Development of various common services and facilities, such as: 

— Environmental health facilities^ drinking water,' sanitation, 
drainage, waste and garbage disposal 

— Schools , 

— * Play and recreation facilities § 
^ — Electricity systems; f V 

* 3. Overcoming air and water pollution; 

^Managing transport at ioiTsystems; ^ % 

* 5. Managing lan^ use in city development plans for industrial areas, 
green areas and home areas; 

6. Providing awaren^s in society and promoting positive environmen- 
tal conditions. ^ 

Problems in rural areas j 

, Villages need simple common facilities as compared with urban^treis. 
Population problems in terms of crowding are not yet overwhelming. The 
priority is on striving to maintain land and water resources for inhabitants 
and for farming and agriculture. Land erosion is a very serious problem. 
Plant diseases and weeds in agricultural areas are al$9 matters of concern. 

The general direction for development in villages is the rehabilita-^ 
tioft of the land, such as by: 

.— Refcjrestation and the 4 gr<fen revolution* by the Forestry Depart- ■ 
ment, especially in bald fields^ ^ V 

- Watej conservation, including building rheck dams, deigned crop- 
ping systems and crop-rotation. 

Major environmental actions 

Targets for environmental development in terms of the National X$x^ 
ections-the concern of the Ministry of State for Development Supervision 
and the Environment— are: 
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— Constructing ha^^mou^uynan relations with the environment, 

— Everlasting natural resources, forN^eing of use from generation to 
generation, 

— Avoiding deterioration of environmental quality and leading to an 
, improvement in-standarcT of living* and ^ 

— Guiding the society from environment destroyed to environment 

constructed. - \ 

+ • \ 

' For achieving tKese targets, the Third Five-Ye*r Plan (Ref&lita III) 
has indicated four working programme?, as follows: \ * 

1. Forest, land^and water. conservation, such as the ^'greens-evolution' 
reforestation, water flow development areas and other, 

2. Pollution qontrol in the various sectors, 

3. Improving the human condition, and , 

4. Developing awareness in people regarding^environmental issues. 

To reach the fourth tmet, environment consciousness has to be de- 
veloped involving changing mental cpncepts, attitudes and performance. 
Th f e> effectwe*way to atiain this is through education, ffirmdl and non-for- 
mal, and the Sooner the better, starting from kindergarten. 
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Curriculum development and Implementation, 

4 ' To achieve .an awareness among people of environmental issues, a 
series of programm*s v ^n environmental education was developed, . The 
long-term objective is to ensure that the young generation will be prepared 
and suppled with knowledge of^he environment ^and that they willbc^ 
m^jivate'd to participate' in maintaining the human environment. - 

Environmental education aims toward giving understanding and 
knowledge to school children and the genail public about the environ- " 
mental* effects of human activities carried outjlor the development and use* 
of natural rescfa r^es and the envii^lment . . A * 

Since the establishment of the Indonesian National Committee for 
tfic Mah and the Biosphere (MAB) Programme in 1975', current activities 
in environmental education include co-ordination of formal and non- 
formal education. A working group was first established for each type, of 
education. These teams were charged with Studying existing curricula to 



find the appropriate situations for introducing environmental education, 



, dfctermining the best methods of teaching from the standpoint of both ^ 
pupils and teachers, developing educational modules, organizing training 
for teachers, and 'implementing the modules produced in selected primary 

^ scnbols in Jakarta on an experimental basis. 
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The formal programme. The educational syftem in Indonesia intro- 
duced a new programme, called Curriculum 1975, In this curriculum, 
. especially at the primary level, the subject matter on environment was not 
<a ^ spelled put clearly. In view of Jjie he#vy load already imposed bylhe new 
% W % 4 Cjy^riculum,'lhe introduction of a new subject area was to be avoided. It 
was concluded that it was not necessary to introduce a jjgw discipline: the 
- aims of environmental^ education were to be achieved by giving due em- 
phasis—or indicating thfc erivironmehtal relevance— in y the several subject 
areas required .by the existing curriculum. Several aubjeot areas were in- 
volved wJytre environmental education could be conveniently grafted such 
? * as Jtjefigion, Pancasila (Morality), Physigd Training and Health, Social Sci- 

ences and above^ all Natural Sciences. For this purpose two educational 
modules were developed, for teachers and fbrpupils. 

. To implement environmental education, a series ^of meetings and con- 
sultations were undertaken with various institutions. Moreover* the local 
population around the school community had to 'be informed of t'his plan 
sa that their assistance could be'solicited. There were five phas^ in this 
implementation plan: « 

Phase one. Preparation # 

— Consultation with the principals of the local community, the head- 
masters, other teachers of the same scliools, School supervisors anH- 
others. 

— Preparation and distribution of audio-visual aids and posters. 

— Preparation of locally-specific subject matter/modules for children 
, by the respective trained school teachers. 

Phase two. Simultaneous execution Of environmental education in 

fhe five schools selected. a 
Phase three. Mid-term evaluation 

After two months of operation of the programme, a mid-term evalua- 
tion was undertaken, to find*out whether or not the modules met 
. the requirements; what its shortcomings were and'ijiow to improve 
th^m, T 
four. Final evaluation 
The academic ffecottis of each pupil participating were studied; their 
involvement jflHttyities in group f ctions were expected to be 
physically vis^j |Phe school community, and the' opinions of 
the local community wer^ solicited. 
.Phase five. 

— Preparation pftvaluative reports accumulated during a workshop 
to evaluate the performance of this pilot project as a whole. 

— Preparation of a five-year plan for environmental education. 
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Monitoring and evaluation on the progress of this experiment were 
continuously undertaken. On the whole it could be concluded 'that the 
positive effect of environmental education was evident ii^both t&e under- 
standing and the knowledgcof school children as well as in th«t? attitude 
towards the environment and their activities outside the schools. The col- 
lation of the results of the children > performance indicated that 75.3 per 
cent of th^ children from pilot schools received tlflTmesaage and that their 
marks were higher than those of the control group. A paijf 1 discussion 
held to evaluate this project concluded that the project was a success and 
was to be" expanded* 



THE CONCEPT SEQUENCE OF INSTRUCTIONAL MATERIALS 

i GRADE IV 

J First term • * z» n 

1. Social Sciences: Home, school and community— Conditions dnd 

situations around the house, school and village community: 
their topography, soil, water, plants and animals around^ them 
and the understanding that the whole represents one ecological 
system. x < * 

2. Social Sciences: The physical geography of the province— The top- 

ography, plant lifefvegetation, animal life, the river systems, and 
the understanding that all units are interrelated to one another. 

3. Social Sciences: Arable land within the province— Land utilization 
- and agricultural systems within the province: rice field, upland 

£ agriculture, estate crops, fishery and animal husbandry. 

4. Social Sciences: Forests within the province— The forest types, 

condition and utilization within thefegion. 

5. Social Sciences: The wealth of sea-'around 'the province^Jfte situ- 

ation and utilization of the sea for fishery , salt industry and rec- 
reation. 0 

6. ' Natural Sciences: Water cycles ii\ nature— The types and kinds of 
p p water cycles and their role in sustaining living processes. 

7. Natural Sciences: Living. things require water and air— The role of 

sufficient (and pure) water and air for living processes, *nd for 
ensuring the perpetuation of tiff on earth. 

Second term 

8. Natural Sciences: Erosion and after effects— The meaning of ero- 

sion and the direct effects on the environment: the loss of soil 
fertility, landslides, the siltation of lakes, rivers and harbours. 
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Third term 

9, Natural Sciences: Th$ importance of forests to sustain life on 

\ earth— The role <>f s forests in minimizing erosion, regulating 
water systems, as a refuge for wildlife and as a resource for raw ~ 
mqferials for buttings and industry, 

. Firsfterm ' . * ' , GRADE- V 

1 ' ^ 

. 1. Natural Sciences: Natur«esources-^4 description of types and . 

kinds of natural tesowpes such as soil, water, solar energy, 
minerals and the renewable resources (plants and animals). 

2. Social Sciences: The islands and the altitudes of Indonesian land * 

m ass- Th e pariah ^jj of Indonesian islands with regard to alti- 
tudes and corresponding variations in climatic and living con- 
ditions/ 

3. Social £ciedfces%The climate, plants and animal in Indonesia- The 

interrelfltipnships between different kinds of climate Snd corres- 
. „ ponding variations of species of flora and fauna. 
_ 4 - Natural Sciences: Plants as friends and foes-77ie usefulness and 
the harmful effects of various plant species to humans (e.gr 
x cogon grmfcan be utilized as thatch or medicine ). 

5. Natural Sciences: Wild and domesticated animals-£acA species of 

animali-hra&a rdle in the web of Hfe (wild pythons control rats; 
. domesticated pigs carry diseases), 

6. Natural Sciences:, Humans, other animals and plants require 

water-7fte< *m<& of waitr required by man, other animals and 
plants. Water polluted By detergents, pesticides and waste pro- 
ducts of chemical factories has adverse effects on living beings. " 

7. Natural Sciences: Humans, .other animals and plants require air- 

The kinds of jfr require^ by man, other animals and plants, the * 
danger of u&ng air polluted by factories* poisonous gasses ex- 
creted by decomposing litter, dust and other. 

8. Natural Sciences: Nature conservation-Zn order to sustain life on ' 

Isarth, all jpMtutdt resources shoul<tbe*4Hsely utilized, managed 
and conserved* 

^ 9. Natural Sciences: The deforestation of mountains, and floods- 
The effect of deforestation of mountains on water regulation in 
nature, which will bring floods. 
10. Natural Sciences: The protection of endangered, animate in nature 
reserves-Understanding the role of nature reserves in preventing 
the extinction of tatfU life. 
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11*1 3/Natural Sciences: Water and air, importance 4q plants, anirjyals and 
raari-Tle need to maintain a balanced environment to sustain 
life in an area; avoid unnecessary deforestation, flfernof pollute 
the air and water. 

Second tertn * 

14. Natural Sciences: Soil conservation— Methods of soil conservation: 

contours, cover crops, terraces and rice fields, 

15, r^tural Sciences: Nature -conservation and etosion— The role of 

nature conservation in preventing erosion through, reforestation 
9 and maintaining the balance and perpetuation of protected 

forests, * 

16. Physical Training and Health: The kinds of infectious diseases, 

the? dispersal and prevention— Descriptions of kinds and disper- 
sal of infectious diseases and methods of group action to help in 
preventing them: no- tilling outside suitable places; keep the 
^ stables of domesticated animals clean; maintain the water 

course properly to suppress malaria and other diseases, y 

17, Religion: Respect for and utilization of natural resources around 

us— A discourse on the need to respect nature around us, to , 
maintain and use resources properly for the benefit of humans, 

IS, Pancasila Morality: Group action to assist in maintaining the ideal 
. environment around the school— Field activities Jo clean the 
School compound and the surrounding areas, to beautify the 
> J school compound by xmprovingAhe hedges and gardens and to 

hssist in maintaining them all ybnr round * 

19. Religion: JSense of responsibility towards keeping the environment 
bfialthy-i4 discourse to implant the understanding that every- 
body in school should fhare the responsibility in maintaining 
the beauty and the health of the school environment and its 
surrounding arras 

* ■> 20, Physical Training and Health: Camping, cycling, exploring nature- 

* The need to behave* correctly when on outings and try not to 
disturb, nature. J 

r . GRADE VI 

First term , • 

* * 1. Social Sciences: iNon-renewa^le natural resources—^ description 

and the methods of management of nonrenewable natural re- 
nm sources to ensure their long-term utilization. 
2. Social Science^ Renewable natural, resources-/! description and 

methods of management of renewable natural resources, by 

* , 
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continuous attempts to make them available in sufficient Quan- 
tity to ensurf their perpetuation, 
3,4. Natural Sciences:' Useful plants and animals-77ie dependence of 
man on plants and animals to meet our basic daily requirements 
for food, clothing, housing and others. 
5. Natural Sciences: The respiration of plants: the producer pattern— 
The role of plants as the foundation of the web of life: the re- 
% lation of respiration and assimilation and the beneficial side pro- 

9 ducts of these activities. ' 
6,7. Natural Sciences: The respiration of animals: The consumer pat : s 
tern— The dependence -of animals on plants for both their res- 
piration and food. 
8. Physical Training and Health: Camping, cycling, exploring nature- 
The need to behavejforrectly on outings and not disturb nature * 
unnecessarily. 

The non- formal programme y 

L The objectives of environmental education in non-formal program- 
mes are: 

1. Presenting knowledge about the human environment. 

2. Presenting a background in environment for motivating people to 
improve it. v/ " 

3/Presenting useful materials to^thbse who need them in managing 
natural resources and the environm ent. 
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The activities of the working group responsible for non-formal edu- 
cation were also concentrated in the Jakarta area although work was done 
in the rural areas a? well. The effort* ytxt aimed at people of all ages 
using any channels proven to be effective in passing on information. 
Audiovisual aids were developed .and promoted, and campaigning in the 
villages was undertakeh. J 

- Several rswy-to-rrad pamphlets, brochures and posters w«re prepared 
distributed to schools and village communities. Several sets of slides 
showing many aspects of environmental damage due to exploitation of re- 
sources have been prepared for use in lectures and discussion. Natural 
resource slide sets were prepared with narratives either recorded on cas- 
s seue tape or printed on explanatof^ cards. Weekly lectures were regular- * 
ly orgartfeed for school teachers and youth as well as women's associations 
at village or sub-district levels in Jakarta. 

Atiempts to involve the participation of children from all of Indone- 
sia were made bv sponsoring competitions in w^ting essays on environ- 

* mental themes. Television ^nd radio programmes were also provided, with 
broadcasts given on important environmental issues. Popular books, past- 
ers and othfcr audio-visual aids afe' being published at present. 

Working groupT^stablished for formal and non-formal programmes 

were jointly sponsored iby the Indonesian National Committee for the 

Man and the Biosphere Programme, the Municipal Government of Jakarta, 

and the Office of Educational-mid Cultural Research and Development of * 

the Ministry of Education and Culture (BP3K). Funds to implement some 

of the activities projected by these working groups came from Unesco. 

t # 

The Directorate-General of Non-Formal^Education and Sport, Minis- 
try of Education and tulture, with the co-operation of UNICEF; is trying 
out Learning Package A, a "minimum kit' of attitudes, skills and knowl- 
edge, for illiterates, new literates and primary school drop-outs, tcehelp 
them become well-informed, responsible and productive citizens. The in- 
structional material related to environmental education is one of the ele- 
ments of essential basic learning needs in Package A: basic knowledge and 
scientific views oft the maintenance of the ecosystem; relationship of sani- 
tation and health; Wt hods of fanning and animal husbandry; food pro- 
duction; nutrition. /5o thai readers may a£g>retiate the extreme variety of 
topics offered in this sei^ the li$t is reproduced at.the end of this articlej 

The Man and the Biosphere team (LIPI) for non-foqpal education, 
enveloped various prograifknes of environmenta^cducation, ^uch as for: 

—The housewife, by the Wom^n's District Organization. , , 
—The otft-of-school people, by the Young People's Organization- ~ 
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# , —The schoolchildren. . • | 
—The school teachei*. 

The programme included lectures, film strips, slides, posters, and leaflets. 
Teacher education 

The Institute of Teacher Training Education (IKIP) offers environ- ' 
meptal education. This subject is taken by all first-level students,, who will * 
-tie the secondary school teachers. It is soon to be^lntroduced.in.the 
Teacher Training School (SPG) for primary school teachers. 

Ip-service programmes, especially to implement the pilot project of 
environmental education in primary schools, have been undertaken. The 
abb of the training was to equip the teachers with some basic knowledge 
and concepts of the environment and to appeal to th^m to develop a new 
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approach in prrsrintirig certain topics so that environment, whitfi did not 
appear in the ayAculum, would also reach school children. School teach-* 
ers from 15 selected primary .schoo^ in Jakarta the training. The 

team, sppnsored by the Man and the Biosphere programme^ has produced 
two books, namely: d % 

1 . Teacher's guides in Environmental Education f oHilementary 
School. ■ * t - — 

2. Module(s) in Environmental Education for Elementary School. 

Future directions, % 

For developing and improving environmental education in the~coun- 
try; the Goyemment has formed Study Centres foT Managing Natural Re- 
sources and Environment (Pusdi fiSL) at 13 universities. It is hoped that— 
the environmental education programmes can s6on be implemented at all 
levels of the school system, including all teacher training stages? At the 
university leveX a need for preparing specialists in managing and carrying 
Out environmental education has beep felt for such personnel as: • 

1. Research workers and environmental-impact assessment specialists. 

2. Environmental education teachers. 

3\ Planners and managers of natural resources and tfce environment. 

Topic i of Learning Materials for non-formal education: 'Package A' 
1 - 10. Elementary reading, writing and 28/<£re for the growing child 



arithmetic 29. tfeajjhy food* 
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ll t Home garden 30. Drinking water and clean water 

12. Ptantinfrfruit trees 3 1 . Healthy house * 9 

13. Poultry ^ 32. Family £nd community 

14. Fish raising 1 33. Development of youtn 

15. Goat and sheep raising' ' 34. A health body 

16. Making clothes 35. Body care 

17. Family planning 36. Indonesian mprning gymnastics 

18. Garbage and its use ^ 37. FiM aid and, family care 

19. Let's save 38. 'Some contagious diseases 

20. Household budget > 39. Common diseases in Indonesia 

21. God, man and nature . 40. Food conservation • • 

22. Religions and faiths in Indonesia 41. Planting coffee 

2^. Pancasila 42. Planting coconuts ' 

24. Ethics 43. "Beekeeping ~ 

25. United we stand, divided we fall 44. Keeping silk worm*^ . 

26. Awaiting the birth of a baby 45. Raising rabbits , 

27. Baby care 46. Co-operatives 
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47. 


Building a n$w village 


74. 


Constructing roads and bridges 


£* 


Pitying football - 


75. 


Gymnastics * 


49. 


Indonesia, World Champion in 


76. 


Walking* and running 




badminton 


77. 


Jumping and throwing k 


50. 


Swimming ^ 


78. 


Playing volleyball and basketball ' 


51. 


/Vnaw Sfa/ (Self dfefence) 


79. 


Playing handball 


52. 


Let's paint 


80. 


Placing baseball " 


53. 


Home decorating 


81. 


Playing table tennis 


54. 


Some mmmg products 


82. 


Folklore 


55. 


Resources of the sea 




Musical instruments 


56. 


Plantation and forestry 


84. 


Artists and their work 


sr. 


livestock products * 


85. 


Weaving palm leaves 


58. 


Indonesia, my homeland 


86. 


Folk theatre 


59.. 


Islamic holidays 


87. 


Preserving our cultural heritage 


60. 


Christian holidays 


88. 


Preservation of nature 



61. Hindu holidays 

62. Buddhist holidays 



63. Leaf > flower and fruit arrangement ^ facilities 



89. .The green revolution 

90. Maintenance of public places and 



91. 'National movements 



92, Nat ional h e roes 



93. National holidays 

94. Defending the national flag 

95. Government structure 



64. Customs in Sumatra < 

65. Customs in Jata 

66. Customs in Nusa Tenggara 

67. Customs in Kalimantan 

68. Customs in Sulawesi 
69: Customs in Maluku and Irian Jaya 96. Parliament fcv 

70. Cow and cgrabao raising 97. Ttfxes 

71 . Planting ctoyfcs 98!'Hndonesta, a constitutional state 

72. Home industry > 99. Courtesy on the road . 

73. Handicrafts 100. Five-year development plan 
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IRAN 

by Abbas Gkolasuali-Dehkordi 



Environmental problems, and issues ^ 

0 ^Like all other countries Irap has accepted international recommepda- 
tions concerning environmental education. -Nationally, many official 
• bodies deal with these recommendations, including the following: 

— Environmental ^Conservation Organization 

— I^ealth Department ' „ | 
* — Municipal Councils* 

— Ministry of Health anfl Social Services 

— Forestry Department 

Hurftankind^is part of nature^ and must maintain a *balanc4& ecology 
in' order to survive. People must benefit from nature and use its resources 
without destroying or spoiling it. These principles are used in defining, 
terms multinational mandates. 

The late Shah tried\n the last 15 years of his regime to industrialize 
and Westernize the nation, without taking into acc6unt the Iranian and 
Islaijiic cyltyW. He was taught by Western counsellors that industrializ- 
ation 'and modernization J^as the road to prosperity for any developing 
nation such as t -1ran. But Iranians did have a very old civilization and a 
' well-developed culture which they have used for thpusands of years.- It 
^jas riot easy to change them. * ■ 4 * 

ThU policy of modernization caused migration Qfvrountfy people to 
the towns, particularly those with industrial potential girch as Teheran and 
Esfahan. This causra environmental problems. There was overcrowding, 
air pollution, poor health among the newcomers — and difficulty for the 
different organizations which had to deal with these northerners,. because 
they were not planned for. 

*r The second national problem was that few people were left to carry 
on traditional agriculture. So the rural people, whose occupation was to* 
produce agricultural products, themselves became consumers. The Shah 
,bdieved that natural problems such as dry weather and limited water re- 
sources made-it Inwise to invest in agricultural development, so fdod ha* 
to be imported. VSo after starting assembly industry in Iran then^were 
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problems of shortage $f labour. Labour was imported from several c<) 
tries and so food was imported for them as well. 

Further, th* differqpf cultural backgrounds caused many problem's, 
especially for the young generation and caused the imitation of most of 
the unrestrained* actions of these foreigners. ' 

After the revolution the international economic boyedtt of Iran 
# caused hardships and brought industry almost to a standstill; causing un- 
employment to rise. The Islamic Government therefore decided to 
nationalize industry, banks, insurance and foreign trade, ^id to invest in 
thj agricultural areas/ Following these programmes, the country is now 

self-sufficient in wheat. * * * 

* 

The use of fertilizers, especially manure, has caused problems with - 
parasitic prases in the paddy fields of the north and centre of Iran. To 
; stop these from spreading, water filtration and piped water and sewage 
systems have been introduced. Filtratioi^systems are also removing un- 
wanted minerals from natural water sources in some parts of the country. 

Problems Jbch as pollution from brick, cement and other factories 
are monitored according to relevant international regulations. * For 
instance, these regulations say that the air around cement factories should 
not carry' more than too mg dust per cubic metre. In Esfahan this limit \%1 
lowfred to 100 mg. The Caspian Sea has a higli level.of^ollution partly 
caused by "factories on the Soviet side of the sek. * 




^Environmental education in countries of the reffion * 

The problem ojf drug smuggling gre\^ during the revolution, when 
indentation;^ rings of smugglers took advantage of the country's insta* 
bility. Young Iranians, unaware of the terrible consequences of addiction, 
found cheap heroin and opium readily available, triedVit, and became ad- 
dicted. After the revolution there were about 2,500,OQO addicts in Iran, 
compared^with a work force of about 7,000,000, or 40V>er cent by pro- 
portion. The country is now nraking an all-out effort \p overcome the 
* "problem. New legislation has been passed by the Revolutionary Council 
and after threp months morethan 30 tons of opium and 6Cw kilogrammes 
of heroin and other drugs derived from morphine were confiscated by the 
Government. Many s smugglers wer$ executed. Addicts are now \taken to 
hospitals, and most of the former higher-,cl2fcs hotels are usq^Uo accom- 
modate and cure these addicts. 

S. 

Iran also has a political environmental problem concertimg almost 
40,000 Iranian settlers who have been forced to leave Iraq. These, have 
received Help from schools, hospitals and other services, and*|rom the 
ordinary people anjl the government in their resettlement in Iran. 

The government has also introduced regulations to combat para- 
chol&ra, an epidemic disease wKich occasionally spreads from India.? 

* Before the Islamic Revolution, there had be^n some talk about bum- 
ping spent nuclear reactor fuel *from Iranian power stations and from re- 
actors in Austria^ West Germany, France and the Unjted States of America 
in, the salt desert in the centre of Iran. This would have produced la re- 
gional-environmental disaster, causing suffering to future generations! Oil , 
is also a source of environmental problems. SJiipfim&Jn the Persian Qulf , 
oil exploration and the oil refineries all over Iran pose'problem*,, although 
there are regulations to control the activities of the fefineries. 

Earthquakes cause great problems, especially in the northeast, which 
is in the earthquake belt. Multitudes of people have lost their lives, aid 
others all their earthly belongings in earthquakes in Iran, lyiany in tfle 
Ivorst areas have now been moved to safer areas and resettledhin special^ 
designed houses. s 

Curriculum d*vtlopm#nt % 

In elementary school there is no particular definition for environJ 
' mental education. Junior high school includes some environmental" 
studies under the heading of Qualitative life. 

Wementary school, inhere study of the environment is' included in 
science, is a five-year course from the age of 7 to 12. The first-year 
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* ' . science book contains 112 pages pn .environmental studies, the second- 
, year book 134 pages, the third 142 pages, the fourth 178 pages and the * 
•fifth 212 pages. *\ quarter of the content of thfse books concerns en- 
• vironmental education. . 4 " 

+ m 

• In Che first year, for example, a child will be taught how to keep him- 
self and his clothes clean and how to wear them, so that he will be protec- 
ted from .both cold and heat. In his second year, he will be taught how to 
• feed himself and how the environment can contaminate his food. Ih his 
third year, he will learn about diseases and bacteriology and how these can 
affect hit environment and the food in his surroundings. In his fourth ' 
^ »year, he will learn how plants and animals grow and about their depen- 
dence on environmental conditions. In his fifth year, he will be shown the 
reactions of his body to his environment. 

Environmental education is made an integral part of the elementary 
school science programme b|ecau£e af this age a child learns mostly by ob- 
servations and feelings. He relates what he sees in nature with what he 
reads in the book. The cumculum^arrsmged in such a way that he can 
use the knowledge and understanding he has acquired in his environment. 

.87 

EMC i ■ ■ • • 122 . 



Environmental education in countries of the region 



The objectives pf the scierite programme are that the child in pri- 
mary school will become familiar with qualitative (jfe and with ways of 
learning about it. Film|, slides, posters and^elevisicm are useful and in-, 
structive, as are school expedition's. There are television programmes de- 
voted 40 the environment especially for children. The family is one of the 
most effective factors in learning -about the environment. 

Practical activities related %> environmental study begin mostly in 
secondary schciol. t Students go to factories to get'information on the pro- 
duction processes, prepare reports, and find out about environmental 
pollution. They investigate the reasons for pollution according to the in- 
formation ^gathered in their reports. Sometimes they make posters and 
slides and plot graphs showing pollution changes. According, to their indi- 
vidual interest^, they may take photographs or prepare graphs and exhibit 
. them in classrooms and official buildings. 

An investigation bureau reconsiders textbooks each year and tnakes 
{hem more interesting. This bureau asks the general public generally and 
educationists specifically to suggest changes, and adopts the best sugges- 
tions for improving thebooks. 

Teacher education 

After 12 years of formal study in elementary (primary) education, 
- teachers in primary schools and junior high schools undergo a two-year 
course at teacher training college, learning psychology, rrrfthods of teach- 
ing and how to use educational materials such as audio-visual aids. They 
are taught how to assess learning and their pupils' abilities in discovering 
.natural rJhenom^ha. They also learn how important environmental edu- 
cation^ and LKow to teach children about everyday activities like travel- 
ling between home and school' and shopping, about the functions of the 
police, postman, teacMfc doc^r^ and about the specialized work of air- 
craft pilots, sea captains and army officers. 

For each topic, special lesson kitf.ajrc available which contain the in- 
formation that students should learn. ..Another technique is arranging 
school expeditions; for example, to teach about pasteurized milk. The 
teacher takes the students to a milk factory and shows them the pasteuriz- 
ing process. After the visit, the students are required to make reports on 
their observations. They should also give the class their personal Views. 

Senior high school teachers undergo a four-year course at teacher 
training college, and are also taught that students have to beiraAed in en- 
vironmental knowledge . ' * 
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Environmental action 

0. The Ministers of Agriculture, Health, Industry and Education work 
together on environmental problems, and decisions made by them serve v to 
co-ojdinate national programmes. 

Certain weeks in the year have been designed as "National weeks 
cleaning up". Their purpose is to educate people in the cleaning of t^wns * 
and villages, ancfto solve environmental problems locally and nationally. 
In this programme everybody learns by doing and becomes familiar with 
many types of environmental problems. ' -> ' , 

There- is no legislated evaluation but there is a kind of public assess- 
ment which works well. \ - f 

Iran has not organized, step by step, plans for the future, but emerg- 
ency plans are carried out in different public and private sectors. For 
example, the cost of water pipes and sewage plants for^villages around 
Esfahan is about 100 million US dollars. 

Future directions 

Iran's future directions for environmental education are based on the * 
50th Principle of the Islamic Republic Constitution, which is ad follows: . 

"In the Islamic Republic of Iran, conservation of the environment, 
in which the present and future generations will grow, is a general 
duty for 'everybody. Therefore, economic activities and other 
activities which cause pollution of the environment are forbidden. " □ 
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JAPAN 

by Naoyoshi Koya 

\ 

Environments! Administration 

Development of environmental administration in Japan can b*classi- 
fied into three periods: 

p First period (1955-1964): Formation of policy 

The remarkable development of industry brought with it the prob- 
lem of pollution. During this period the need to work out counter- 
measures became apparent, and an environmental administration policy 
was drawn up. 

Second period (1965-1970): Development of measures to prevent f 
pollution 

Rural and regional development projects made environmental pollu- 
^^Jtton a nation-wide problem. At the skme time, various types of pollution 
^^Vew produced in the urban areas along with the raising of the material 
>J standard o f living. 

The government established in i964 a Committee for the Formu- 
lation of Countermeasures against Pollution, made up of vice-ministers. In 
1965, the Pollution Council was established in the Ministry of Health and 
Welfare. Thereafter, the Fundamental Law of Countermeasures against 
Environmental Pollution (1967) and other .regulations concerning pollu- 
tiQn were promulgated. The National Diet of 1970 was called the "En- 
vironmental Pollution Diet' 9 after it approved 14 laws and regulations to 
corftrol pollution. 

Third period (1971 -present): Co-ordination of administration 

The Environment Agency was established in 1971 to co-ordinate en«y 
vironnjental administration, seeking to prevent pollution and presetve the 
natural environment, and to manage the enactment of "policy. 

Since the establishment of the Environment Agency, environmental 
administration has developed, with the introduction of several measures to 
protect people from pollution,. to draw up environmental standards and to 
strengthen ttfe administration in preserving the natural environment. 

With the development of policy and administration, the amount of 
moftey allocated by the government to preservation of the environment 
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has been mcreasedT^^rivate firms are increasingly investing in the preven- 
tion^of pollution in accordance with various regulations and laws. Inter- 
national co-operation projects and activities have also been undertaken 
for the prevention of environmental pollution. 

Env i ronmen ta l problems 

In Japan, the improvement of living conditions and the development 
of economic activities have affected the environment to such an extent 
that they have caused major social problems. The most notable of these 

1. The spread of environmental pollution by rural and regional 
development, 

2. The destruction of the natural environment by the construction of 
dams, 

3. The dangers resulting frort} the development of heavy chemical 
industries, ' . 

4. TJiei threat to the welfare of the people from the concentration of 
environmental pollution in uiban areas, 

^ 5\ The shortage of industriaijesourees and food, and 

> r 6. The shortage of energy resources. * 
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These problems Jfttct people's daily life. Examples of how this 
happens are: f , 

1. Confrontation between the community ahd management of facto- 
ries in rural areas, such as when a fish catch is reduced by water pollution 
from factories, 

4 2.* Destruction of animals and plants due to exploitation of the natu- 
ral environment, notably through dam construction, 

3. Increase of anxiety in the community when factories are built near 
homes, causing noise, sinking of foundations, water pollution and shortage 
of subterranean or 'ground' wajrr, 

4. Housing problems in large cities, particularly when there are too 
few houses or they are ^uflt too close together, 

$. Energy cutbacks,' in heating and cooling, made necessary b^fuel 
shortages, and 

6^Air pollution caused, for instailffc, by vehicle exhausts* 
Sura environmental problems are world-wide. The acquisition of re- 
sources/is the most urgent and important task to be tackled, and the 
following measures are two of those being taken to ensure food and 
energy resources: 

\ . The promotiorvof fish breeding and raising, and v# • 

2. The promotion of research, in to the development of new energy 
sources to replace oil. ■ 
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Environment Agency, togcthaf with vanous other agencies and 
* organizations, is tackling environment* problems and starting various pc- 

- tivities to prevent Avironrneriul fjoUurion, and 'to preserve the natural 
Environment. The Ministry of Agriculture! Imprest ry and Fishery, the Re- 
source arid Energy Agency, the National Land Agency and other govern- 
ment organizations are also making efforts to conserve resources arid to 
preserve the environment* 

These ministries and agencies make use of the mass media to seek co- 
operatiorfWrom the public in preserving the environment and conserving 
resources. The Ministry of Education, Science and Ctflturfc also makes 
efforts to provide suitable environment^] . education programmes to 
schools to complement tr\e various efforts made by other ministries and 
agencies. In this way, the problems- of environment and resources are,' 
tackled through the inter-ministerial or. inter-agency co-operative* activities. 

- Curricukim of mtkiminmtt* mkK&tion - / 

in Japan, the concept of environmental education is almost similar to 
the general objectives and corjjpt of -the Belgrade Charter, but the appli- 
cation of the concept may differ because it is fitted into the framework of 
trie existing education system in Japan. 

Curriculum standards for schools in Japan arc issued by the Ministry 
of Education, Science and Cukure as the National G>urse of Study. The 
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National' Cours/ of Study is. revise^ *about every 'ten years N in accordance 
with the proposals submitted by the Curriculuig Council. 

New courses of study for primary and lower secondary schools were 
announced by the Minister of Education in 1977. The Course of Study 
for primary schools was put into force from 1980 and that for lower 
secondary schools will be enforced from 1981. The new Course of Study 
for upper secondary schools was announced in 1978 and' will be enforced 
from 1982. 

For the present revision of the Course oMStudy, the Curriculum 
Council has proposed to develop understanding/) f the importance of en- 
vironment and resources in the teaching of Social Studies, As for Science, 
the importance of dire<jt experience to the understand^ of environment 
and natural phenomena and the cultivation of a love of nature are em- 
phasized and proposed to be included in the new Course of Study for 
primary schools. Banc understanding of the natural environment and 
deepening of the understanding of the relationship between nature and 
human beings was similarly proposed for lower' secondary schools. The 
^development of sympathetic views toward tbc natural environment and of 
a positive attitude towards inquiring into nature was recommended for 
upper secondary schools. New Courses of Study take the ^Jjove proposals 
intq account, especially in the content of Social Studies and Science. 

Environmental education in efementary, lower secondary and upper 
secondary schools comes mainly under the subjects b f Social Studies and 
Science. The importance and complexity of environmental education is 




Japan 

* fully recognized in Jap^i, however, and if can also be included in the 

\ * teaching of other subjects. Some aspects of environmental education are 
taught according to school level, in the following subjects: % 

- Elementary schools! Social Studies, Science, Home-making, Moral 
Education and Co-curricular (special) Activities. • 

- Lower secondary schools: Social Studies, Science, Physical Edu- 
cation, Handicrafts/Home»malung, Moral Education and Co-cur:, 
ricul^r (special) Activities and other specialized subjects. 

Environmental education in a temnfry schools . 

» The importance of environment an£ resources is taught in Social Stu- 
dies. According to grade, lesson topics relating' to environment and re- 
sources are as follows: — y 

Grade I : Environment of the school, home and neighbouring 
* areas. 

^-•Equipment arjd facilities in the* schools and the parks, 
* and safety equipment on the road. 

i — Significance of water, electricity and gas. 

Grade II : The relationship between the life of the people and their 
, ■ occupations in tlie school district. 

— Bnvironmcnt and situations of' shops t fields, fishing 
. grounds and ports, factories, stations and post offices. 

0 / — Food production and processing of raw materials. 

Grade III : Neural environment, productive activities, consumer 
life and characteristics of changes in life patterns of the 
area tthere pupils live, and the characteristics df life in 
other areas. 

— Natural environment, production and consumption and 
changes in the environment. 

** Main- materials for the industries "of the town, and use of 

resources. 

• * 

Grade IV : Preservation of Xhe natural environment, maintenance of 
m public safety, development of the environment in the 

* pupils' community; understanding of life in areas of 
Japanwhere environmental conditions are different. 

— Preservation of natural environment and environmental 
development projects at present and in the past. § 

— Acquisition of drinking water, irrigation -water, elec- 
tricity and gas, and acquisition of resources by ancestors. 

Grade V : Characteristics' of food and industrial production u\ 
Japan. 

• - 
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• — Popular areas for food 2nd industrial production; also 
environmentaipbUution and offshore fishing rights. 
- ^ — Food resources and industrial resources/ 

Grade VI : Characteristics of the history, politics and international 
*' relations of Japan. 

| — Trading countries and the United Nations. x 

— fanport of resources. 

In primary schools, aspects of environmental education relating to 
the natural environment are taught in science. General objectives for 
grades I and II prescribed in the new Course of Study are for pupils to 
acquire fundamental knowledge and skills and develop an attitude and 
. abilities that will encourage them to examine tfre natural environment 
through various activities such as watching and testing. 

* • From Grade III to Grade VI, the teaching of Science is subdivided in- 
to three parts: 'Living Things and. their Environment', 'Substance and 
Energy', and The Earth and the Universe'., Environmental education is in- 
cluded in the first part. * V 

Environmental education in lower secondary schools 

J* fc Social Studies for lower secondary schools is composed of geography, 
^ history and civics, with geography and history taught in grades I and II; 
. and civics taught in Grade III. Environmental education is include? in 
geography and civics. 

Geography is subdivided into three topic*, and instruction on en- 
vironment and resources is included as follows: 

The world and its -areas: Resources and industries arc discussed in re- 
lation to the different areas of the world. 
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Japan>and its areas: Developmenf of resources and industry is ex- 
plained in relation to the various areas of Japan. 

Japan in the world: Current problem faced by Japan, such as popu- 
lation, food, resources, industry and urban areas, are discussed. x 

Civics is also sub-divided into three topics and some aspects of envip^ 
onment and resources are taught, including the following: 

Democracy and contemporary social life: Family and social groups. 

Improvement of people's life and economics: Prevention of environ- 
mental pollution, preservation of the environment, development, and_ 
effective use of resources and energy in tenns-of people's life and welfarf> 

Japanese politics and international society: Problems such as terri- 
torial integrity and -nuclear weapons, ii? relation to international society 
and peace^p 

Science for lower elementary (primary) schools is divided into two 
parts. The first covers physics and chemistry, under topics such as 'sub- 
stance and energy', and th^-sCcond part includes biology and earth science. 

Tatchtr oducation - * 

In Japan, the content of environmental education is included in the 
new Course of Study mainly under the subjects of Social Studies and 
Science. All classroorrV teachers are requested to teach a programme based 
on the Course of Study, so it is necessary for them to fully understand the 
content of Social Studies and Science and the importance of environ- 



t mental education. 
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In order to facilitate understanding of the new courses and to ensure 
appropriate teaching on environmental, education in the classroom , the 
follqfRig measures have been taken for the benefit of teachers: 

-Ail primary and secondary school teachers were required to under- 
go in-service teacher education courses in 1977 and 1979. 

— Teacher's manuals have been prepared for the teaching of each 
subject area on the basis of the new Course of Study for primary 
and lower secondary schools* 

Through these measures, understanding of the new subject matter 
among teachers will be increased. As textbooks are prepared on the basis 
of the Course oT Study, it is also important for teachers to understand the 
content described in the textbooks, which are distributed free to pupils 
and teachers. 

Environmental education in th# future 

Since school .education is implemented in accordance with the pro- 
gramme announced by the Ministry of Education, each school has to' re- 
vise its teaching plan whenever the Course of Study is revised. 

Some v schools have bcej^esigned as 'Development Schools for Edu- 
cational Research *\ In thei^Bogrammes are taught which are not based 
on the Course pf Study. Sevmu innovative experiments are being carried 
out in these schools. For example, at lower grades of primary school, the 
existing subjects of Social Studies and Science are integrated and taught 
on an experimental basis. This experiment promotes a hew type of learn- 
ing which enables pupils to look at the natural environment and their so- 
ciety in new perspectives. '□ 
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Introduction 

In Malaysia, government efforts to promote socio-economic develop- 
ment, as implied in the New Economic Policy, are increasingly being re- 
flected by the provision of basic physical and social needs, such as food, 
clothing, shelter, education, health, employment opportunities, consumer 
goods and services-especially to those in the rural areav These efforts, 
guided by tfie twin objectives of eradication of poverty and the restructur- 
ing of society, have resulted in an appreciable improvement in the stan- 
dard of living* 

As the pace of socio-economic development quickens so dctes the 
pace of environmental change. To deal with this change, future gener- 
ations must be equipped with a high degree of competence in understand- 
ing and managing the environment. Environmental concerns have been 
plaguing both science educationists and curriculum developers for a long 
time and are occupying natural scientists and social scientists alike. This 
change in emphasis is plating he^vy demands on the classroom teacher. 

Environmental Policy 

The First Malaysia Plan (1965-1970) laid emphasis on the land capa- 
bility classification study of West Malaysia. Similar land capability classi- 
fication studies were carried out in Sabah and Sarawak and specific areas 
were considered suitable for conservation. The Second Malaysia Plan 
(1971-19^5) on the New Economy Policy emphasized priority areas for. 
development and gave some consideration to conservation of the environ- 
ment. * <* 

The Third Malaysia Plan (l£76-1980) gives even more consideration 
to environmental improvement and protection. It states: "It is vital that 
the objectives of development and environmental conservation be k^pt in 
balance, so that the benefits of development arc not negated by the costs 
of environmental damage. " The Third Plan identifies tHe problem areas 
andrejprrto the Environmental Quality Act (1974) and the establishment 
oPfne Department of the Environment, now part of the Ministry of 
Science, Technology and the Environment. Malaysia's environmental 
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policy as stated in the Third Plan .takes into account .five factors. These 
aie: ' „ 

1. The impact that population growth and man's activities in re- 
source development, industrialization and urbanization have 
on the environment; 

2. The critical importance of maintaining the quality of the en- 
vironment relative to, the needs of the population, particularly 
where it affects the productive caparityof the country's land 
resources in agriculture, foVcstry, fisheries and water; 

3. The need to maintain a healthy environment for human habi- 
, tation; 

4. The need to preserve the country's unique and.dtverse natural 
heritage, all of which contribute to the quality of life, and 

4 , 5. The interdependence of social, cultural, economic, biological 
and physical factors in determining -the ecology of man. 

Thfe ultimate aim of the Federal Government, in co-operatiOn With 
the state governments is to harmonize man's activities with his environ- 
ment. The Government recognizes the need to balance economic and so- 
cial development with the maintenance of sound environmental con- 
ditions. It seeks to accomplish this through regular environmentakimpact 
assessment studies, which are expected on all relevant projects initiated 
m by ministries, departments and the private sector. 

The Third Plan recognizes that current environmental problems mfey 
be caused by development of land and natural resources or the discharge 
of waste products or effluents into the environment. It also stresses the 
need to preserve ecological systems when undeveloped lknd and forest re- 
sources are opened up. In planning industrial and urban growth, efforts 
arc to be made to avoid overcrowding and environmental pollution., The 
importance of environmental education has not been overlooked in the 
Thifd Plan, which states: "...The mm media and educational institutions 
will be used to stimulate awareness among the general public of the im- 
portance of environmental conservation and the social and economic 
rationale affecting decisions' on environmental issues." 

i there is now agreement that the environment embraces society, cul- 
ture and the entire physical world: land, air, water, minerals, soils, fauna, 
• flora, energy and human beings. Environmental concepts are to be inte- 
; grated into the formal curriculum at all levels. This is required to provide 
the necessary knowledge, values and skills needed for pupils' participation 
in devising simple solutions to problems in their immediate environment. 
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Environmental probtams and issues 

, -In developing countries, socio-economic fievelopment tg meet the ' ^ 
- , rising expectations of the population cannot bt reversed. , Where natural ♦ + 
resources aire plentiful:, as in Malaysia, i^is inevitable that such develop- /- 
\ ment will be at the expense of th^se resources. Yet it does not necessarily 
follow that socioeconomic development must go hand-in-hand \yith ' S 

* * degradation of the environment: With good management and the -appro- 

priate technology, the exploitation of natural resources can becontrollcd 
and disaster averted. - , * ' > 

The Government is pursuing a policy of improving the quality of life" 
of aP Malaysians. It is doing so through wider investment and employ- 
ment opportunities, higher productivity and the provision of a broad 
range of social services, including education, training facilities, housing, t 
water supply,, electricity, sanitation, medical services and recreational 
opportunities, and through enhancing the quality of the physical environ- 
ment* * " 

The intention of this article is to make an urgent appeal* for the 
* commitment necetfaryjlo ^maintain the natural environment through 
proper manageta^nt. Environmental management seeks to reduce pollu- 
tion and, more importantly, to maintain our resources through controlled 
productivity directed towards ^rpviding a general quality of life. • • # " 
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Several kfhdj of problems and issues arise from activities such as land 
development^ electrification,' industrialization, resettlement programmes, 
urbanization, social reforms, exploitation of natural resources and the 
energy crisis. # ^ 

„ Regional iai^d development is being carried out on a large scale in the 
Malaysian Peninsula and several large projects located primarily on agri- 
cultural land, are now-Well under way. There is no doubt that projects in- 
volving extensive forest clearanc^, landscaping, road and town construc- 
tion and agricultural plantijig^djl affect the environment to a major 
extent. At the same time abou^a fifth of development expenditure by 
the government helps to increase' productivity through rubbef replanting, 
double cropping, infrastructure development and social senjm. So the 
allocation of resources is only the beginning of serious social problems. 

As man's most basic needs are satisfied, other^oecds arise. The satis- 
faction of these more complex and diverse needs requires greater control 
and efficiency, achieved through continued specialization and the evolu- 
tion of technology. Industrialization has brought economic and social 
benefits to Malaysians, but it has introduced large quantities of organic 
pnd inorganic^v3|te into the aquatic environment. 

The enfcrgy issue is one of several that has emerged in recent years in 
the wake of national development programmes. What is significant about 
it is that pkst consumption rates 4 of oil, information on known energy 
1 reserves, soaring production and distribution cpsts, and consumecrreaction 
,have made uncertain the continuccHuse of oil as the ^ main source 6f 
energy. The search for alternative sources of energy could affec^^f en- 
vironment if not done with care. 

There is a grave threat to foyts and their wiTdlife. In Augus0977, 
the New Straits Times said,* "Uncontrolled 'exploitation of forests would 
deplete the nation's timber ^resources in twelve years. . ." *~ 

In developing countries, the conflict between economic development 
and "environmental pollution is not easily resolved) especially .when 
development can le^d to more employment opportunities and to a higher 
Jfepnomic stajfcrd of living. Competiticji, cost c6nsiderations,and the 
need to acc<JeWte industrial development have led to the use of the cheap- 
est means £f wlaste disposal, with lirfle regard to environmental side- 
effects. " % 

The 'technology which has made industrial development possible 
must how be used to contjyl, recover And recycle wa*te p&terial. If this 
is done, developing countries can achieve their industrial ambitions with- 
out Repeating mistakes made by industrial nations. Natural resources are 
not replaceable, nor are they readily substituted for. 
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M^or wiyifoimmtrt ictkftn 

In Malaysia today, development is carried out with a new respect for 
the environment. The aim is two-fold: to prevent the depletion of natural 
resources so that they, can continue to provide for econofnk growth, and 
to give adequate warning of the side-effects of development activities. 

Measures have already been introduced by the government to protect 
and conserve Jhe environment. Among these is the 1972 Protection of 
Wildlife Act, which states that totally-protected animals shall not be shot, 
killed, taken or kept by anyone except with a permit from the Ministry of 
/ Science, Technology and the Environment. The 1974 Environment Qual- 
ity Act, among other things, control* building and commercial activity in 
residential areas. 

In regional land development programmes in Malaysia an initial as- 
, sessment of environmental impact is made in an attempt to reduce un- 
desw«ble $econdary effect*. This is the first step in the development of an 
environment management procedure for such projects. The development 
of forest resources in Malaysia is now being regulated by careful manage- 
ment to ensure environmentally safe, sustained yields. Citizen's groups 
and other environmental societies art playing a bigger role by voicing their 
opinions in loca^ newspapers and through discussion groups, seminars, 
exhibitions and campaigns. 

Curriculum d«vttopment in environfrtwtal •flucation 

Curriculum development is no longer merely subject-based, but has a 
much wider application. New disciplines have emerged, and established 
disciplines can no longer be sharply defined. In curriculum development, 
therefore, attention is being given td incorporating issues that are of 
national and local concern. 

Many terms are used for , environmental education: Outdoor Educa- 
tion, Conservation Education, Environmental Management Education, 
Community Education. These are often ujed interchangeably and are a 
source of confusion. Byt, according to Swan, "Environmental education 
is differtqt in that it is concerned withjnvolving people in environmental 
problem-solving. It makes no claims to making people naturalists." 

In Malaysia It is increasingly 'clear that education has an important 
role to playjn maintaining the quality of life. There* is now agreement 
^that the environment embraces social, cultural and physical components. 
This requires an approach to learning ii^ which vfeujig people are abijb .to 
identify and investigate local problems in th^fTtfrtmediatt environment 
home, neighbourhood or community— and tb offer solutions to remedy 
them. 
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Epvironmen^^i^tlcation, by its very nature, draws its content from 
several disciplines and hence an instructional programme development 
calls for an integrated, tranfljUiciplinary approach based on the total envir- 

' onmcnt which would promote an environmental consciousness in each 
individual. Within such a framework it is possible to further strengthen 
and consolidate environmental problems and issues as components pf the 
science and social studies curriculum. The role of the teacher is to im- 
prove the pupils' perception of the epvironment by teaching through th^ 
exploration of real-life problems and situations in the community, looking 
first at simple and then complex phenomena in -both man-made and 

. natural situations. 

As there is no separate subject on Environmental Education in the 

' formal school curriculum , the various subject descip lines of Science artcT 
Social Studies at the different grade levels How have environmental ob- 
jectives in their respective syllabuses. This IfrsjgxJias been adopted by 
the Population Education Project of the Curriculum Development Centret 
Techniques fnHm^frdlinrg nr»mtnl concepts into different subjects 
of the Qiwietflumin Population education are: 

1, Infusion approach. This approach generally has three stages: 

a) Identification of relevant environment -related concepts and the 
points in subject disciplines at which these concepts can 5e 
infused; ' 
\b) The selection and sequence of appropriatejtarning units; 

c) The preparation of textual and audic^vjstfafmaterials for use by 
classroom teachers. • 

2. Integration. In this approach the relevant population topics are 
integrated into syllabuses as and when these are revised. 

The Population Education Project subscribes to the view that educa- 
tion helps to transmit "knowledge and values and, in so doing, prepares the 
young to face the future. Education is becoming more and more con- 
cerned with the development q{ individuals as responsible and economi- 
cally productive citizens./ As such, education must inculcate in young 
citizens a sense of responsibility for the future and a commitment to the 
improvement of the environment. * ' ** 



The Population Education Project as seen from an environmental 
point of view claims that pupils, wilUje able to Warn about how and why 
population changes occur and the effects these changes have on the qual- 
ity of life of the people and-the environment they live in. This is necessary 
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to jncrqpe pupils' jinderstanding of population-related issues such as em- 
ployment, industrialization, ujbanizatibn, squatter settlements, ppllution, 
bousing, education, health services, and the supply of food, water and 
energy. ' , ,B % 

The science curriculum - 

First level In the primary schools it has been suggested that an inte- 
grated approach be adopted involving the environm£it as th^^asis of 
learning. In any given environment the starting point of study m£y be any 
object -simple or complex-a social event, a process or a problem about 
wtych the childfltn may be, naturally curious. The method of study would 
be through jpersonal observatiqrf and involvement with the teacher acting 
as gtfide in helping to make the observations comprehensive and imagin- 
ative. The process of scientific inquiry would increase their understanding 
of life around them. They would be required to report wh^t they have 
- explored in order to learn the ajrt of expression and discussion. 

Second level. In the secondary schools, it has been recommended to 
pursue the scientific method in greater depth. The topic selecte^woxild 
be #ught as a set of problems. This is a functional approach using the 
scientific method of looking complex phenomena involving man-made 
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and natural situations; it calls for an understanding of inter relationships 
in nature. 

At the lower secondary stage the Integrated Science programme 
stresses conceptual understanding. Implied in this is the application of 
acquired knowledge and skills to reaMife # situations. In the General 
- Science, Physics, Chemistry and Biology syllabuses, the teaching and 
learning approaches are^designed to improve the* understanding of con* 
cepts and principles in science through supervised activities* related to 
selected situations: ~ 

* * 

Contant organization 

As a respons^td^ the developmental needs of the rfmntry, the cur-r 
ricuhim content has had to address itself to certain problems and needs as 
tlje^are found in the physical, cultuyl and socio-economic environment. 

Primary school level. The primary science curriculum continues 'to 
concentrate on key concepts such as plants and how they adapt thefn- 
selves to the environment, types of plants, life cydeftnd the economic 
importance of agriculture. Around these concepts an environmental 
awareness is expected to be built up. 

Lower-secondary stage-Integrated Science.- The integrated science 
course breaks down the arbitary divisions of the natural sciences, stressing 
inter-relationships. It attempts to link science education with practical 
application and .the use of environments^ resource elements as well as the 
introduction of human concerns. Two df the issues that are discussed in 
the present science curriculum are effects of air pollution on man, and 
safety precautions in the home. 

Upper-secondary stage. Here a General* Science syllabus subscribes . 
to a pnilar kind of integration. It stresses understanding of basic scien- 
tific concepts in relation to the pupils' ehvironmentland the application to 
everyday situations. Trie General Science syllabus deals with such big 
issues- as the difficult disposal of radioactive chemical waste, the relatton- 
ship between smoking and lung cancer, and the threat to the nitrogen 
cycle posed by intensive fanning. 

The stegle-subject disciplines. The Physics, Chemistry and Biology, 
syllabuses, though specialized and academic, do emphasize understanding * 
of scientific concepts in relation to the pupils' environment and the appli- 
cation of these concepts to everyday situations. ^ 

Through both the General Science and Physics syllabuses, pupils are 
made to examine data on, for instance, the effects of atmospheric impuri* . 
ties on lungs, hydro-electric power, nuclear fission and fusion, pollution 
and depletion of natural resources. In the Physics syllabus, world energy 
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sources, the circurfistances of the energy shortage <and its possible effects 
on our way of Efe, and the efficient use an<i conservation of energy are 
aspects of one big environmental issue that is being studied. 

. # In Jhe Chemistry syllabus some of the' issues discussed are air dilu- 
tion and the world's climatological changes, wjrter pollution and its effects 
on plants and animals, and transportation of fuelsr and wastes. In the Bi- 
ology syllabus several issues commonly incorporated are ways of meeting' 
the energy needs of tije world's expanding ^population, effects of sound t 
and pollution brought about by the impact of mdustriafiizatioh on *he 
health of man, focxj production thri^igh^efficieat agricultural practices, 
the freed for change ideating habits, and contrbl of urban sprawl. 

Environment* activities * Jr /v 

Traditionally the study of ecological relationships has focused mainly 
on population and eora'm unities of organisms aftd the physical and chemi- 
cal elements with which they interact. But much i* yet to be done 
towards the general corfcept embracing human activities based on the 
premise that environmental concerns are an interwoven web of both econ- 
omic and social problems'. An ecological approach to studying the proh- 
- km* can help.- to enhance the "realization of developmental goals and 
anticipate the effects of development activities on natural' resources and 
the various processes in the environment. It is not' possible to consider * 
relationships between organisms without considering tlie environment and 
studying the livirig organisms in boththeir natural antf m in-made environ- 
ments. This increase in awareness of the role of ecology in society is 
becoming an important objective of science education in Malaysia. 

An extension of formal exposure to problem -solving in real -life situa- 
tions can increase the trinsfervalue outsWe the classroom. <A move in this 
direction already exists in the numerous projects pupils undertake, to ^o 
in preparation for the National Science Exhibitions. This is a non-format 
component of science .within the' formal system. Other out-of-school en-i 
— * vironmental education programmes have been developed for yoiing people 
and aduks. These; briefly described below, serve ^o Complement formal 
education^. 

Science exhibitions. Schools are being encouraged to undertake 
short- and long-term projects through informal activities aimed at solving 
local community problems or improving upon existing T practices in agri- 
culture, small-scale manufacture, persortaji hygiene an3~" community 
health -as well as in the management of taierfcv resources and the <^iviron- * 
ment. Td focus attention on such activitiesSm^o encourage partici- 
pation, the Ministry of Education, joihtly*with local industries, organizes 
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regular science exhibitions for secondary schools* In this context, schools 
are encouraged to work on short-term projects that are of community and 
scientific interest and to regard the exhibitions as channels for displaying 
and disseminating their findings on a large number of environment-related 
projects. 

Long-term project work/ Investigatory long-Verm project activities in 
and out of school are becoming increasingly popvi&rp^ith school science 
clubs, apd the television series "Young Scientist "Jtghlights selected pro- 
jects on television. The television crew visit participating schools and 
cbver the project more thoroughly than would be possible in an exhibition. 
The televised project is judged by a panel of experts who offer suggestions 
for further improvements. Many of these projects arc often on environ- 
ment -related topics and the television programme creates awareness and 
interest among both schoolchildren and adult population. 

^Nature" Study Centre. The Department of Wildlife and Natiohal 
Parks, in co-operation with the Ministry of Education, 'has set up in 
Ta&an Negara a Tive-iA" Nature Study Centre for students: The centre^ 
is surrounded b> the natural t sights and sounds of the forests. The only 
access is by river or jungle paths. There is accommodation for about 50^ < 
people. 

The centre conducts special programmes for students during school 
holidays. Ii also allows teachers, college lecturers and university staff to 
conduct their own programmes. The special activities include map-reading 
and jungle orientation by compass. For this purpose, loop trails have been 
cut, each passing through' distinctive vegetation such as secondary scrub 
and' riverside forests. Experienced Park Rangers are on hand to guide par- 
ticipants, who have the opportunity to appreciate nature, learn new skills 
and exchange ideas with students from other parts of the country. 

Group training programmes. The Wildlife and "Nature Protection De- 
partment organizes group environmental training ^programmes in the 
Templcr Park Reserve Forest in the state of Selangor. 

Zoo Negara Education Centre. The Zoo Negara Education Centre is 
a self-contained unit of the Malaysian Zoological Society. 

Principle functions in brief ' 

1 . To develop the educational goteptial of the National Zoo andnhc 
National Aquarium by conducting educational programmes and by 
providing interpretive services for zoo visitors, and 

' 2. To establish and maintain a permanent educational display. 
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Some supportive functions 

1 . To build up a library of educational material for use in zoo educa- 
tion programmes and for reference; 

c 2. To conduct courses for National Zoo staff, for schoolteacher* or 
for the public, and to provide educational services outside the zoo, 

3. To make contact with schools and other educational institutions 
to publicize the centre's education programmes, and 

4. To co-operate with other organizations involved in environmental 
education, both in Malaysia and overseas. y 

Special services 

1 . Environmental education for school groups: 

a) To encourage appreciation and understanding of the animals on 
display and of their natural habits and life styles; 

b) To foster the development of respect for wildlife]" 

c) To show the interdependence between wildlife, and its environ- 
ment; 

d) To demonstrate man's dependence on nature for his survival; 
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e) To show bow man alone can make major a#d long-lasting 
changes to the environment, and 

f) To Remonstrate *the value of good planning in making decisions 
affecting the environment. 

2. Interpretative services for general visitors, to encourage an ap- 
preciation and understanding of the animals on display and of 
their natural habitats and life styles* / 

Field study centre. The University of Ktalaya*Field Study Centre-at 
Ulu Gombak Selangor covers 313 acres. ItNwas opened in 1965 with 
money provided by the Nuffield Foundation of Great Britain to help the 
teaching and research departments of the University of Malaya and other 
local 3fcd foreign universities, including those in Singapore and Hong Kong. 
Now the centre also offers its facilities and services to schools and other 
* organized groups. The centre has a laboratory and a hostel for 30 people; di^ 
Its purposes include the following: 

1. To help research in field studies, particularly in ecology, biology^ 
and wildlife; " , 

2. To help the teaching of techniques for ecoldgical studies through ^ 
progranmes^or^nized by the centre staff, who are normally uni- * 
verrity lecturers; 

3. To help schoolteachers to organize^ecblogy classes and environ* 
• mental field trips and to be involved in helping in theCurricuhim 

Development Centre's in-service programmes; and 

4. To create interest and awareness in the natural environment— es- 
* peciaHy forest resources— among thp public. 

Mass media. Information about the environment and its problems is 
usually provided by thfe mass media. ; Periodicals oil euviioumeotal educa- 
tion for the public a^growing in number, and newsletters and articles are 
published by various organizations and pressure groups. \ 

Seminars afid lectures zx€ organized by government departments, 
universities and private organizations. These dftw large audiences and are 
given press coverage as well. Television and radio programmes are oc- 
casionally devoted to environmental topics. Despite all of these efforts, 
however, much still has to be done to create environmental awareness 
among schoolchildren and the public. 

Use of local expertise. The Malayan Nature Society and th£ Cur- 
riculum Development Centre are jointly developing resource materials j 
which include environmental topics in the school curriculum. An import- ( 
ant aspect of this work is to introduce a Malaysian identity into related 
subjects by using Malaysian examples. 
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Community development and the schools 

The government is* trying to improve economic, social and cultural 
conditions in rural communities and to help the people take part in and 
contribute to national programmes. It is realized that this work needs the 
co-operation of the private sector. Education, both formal and informal, 
contributes to commuriity development. Schools can* help by teaching 
the skills and attitudes which enable people to further their productivity 
and well/being. The school and its staff caiv also join in the community's 
activities directly. 

Agricultural science education. The Ministry of Education is strength- 
ening agricultural science education which was introduced as a subject in 
lower secondary schools in 1965. 

Health and nutrition education. In 1968 the Ministry qf Education 
and the Ministry of Health launched a joint school hellth programme~to 
• protect and promote the health of pupils and school staff. These efforts 

^normally take into consideration the health of the community and so in- 
volve the school in the community, particularly in such services as ma- 
ternal and child health, sanitation, control of contagious diseases, health 
education and general health care and services. 

National Applied Food and Nutrition Project. One of the main ob- 
jectives of this projedf is to ihstil a sense of self-reliance and commitment 
to improving the quality of life in the people especially those in the rural 
areas. """Jhe Ministry of Education plays a, mayor part in the project. Its 
main contributions are: 

1. A gigantic supplementary feeding scheme for 400,000 school 
children; 

2. Agricultural activities in schools which include foqd crop and 
vegetable gardening, fish cultivation and poultry, and 

3. Health and nutrition education and home science in schools. 

Pahang Tenggara Curriculum Project. This is an experimental cur- 
riculum for the Pahang Tenggara Develqpment Prfcject^ a massive rural re- 
settlement programme. One of the objectives of the project is to antici- 
pate and analyse social, economic and cultural changes in the Pahang 

# Tenggara area. These changes are reflected in the curriculum specific^ 
tions making it relevant to the pupils' environment and educational needs 
while taking cm not to alienate it from the National System of education. 

In Pahang Tenggara the educational programme calls for the possible 
integration of primary schools with/lower .secondary schools and for co- 
operation between the school and^the community in formal anfl non- 
formal education fr6m the fifth year oiu A sensible feature of schooling 
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ifr Pahang Tenggara is the blending of formal education with vocational 
training, to (help school-leavers find work, particularly at the end of the 
ninth year. jPupils'ln lower secondary fchool go out to industry for part - 
tijne job training* The objcctivcat Pahang Tenggara is to make the nine 
years of schooling a continuous programme of basic education.. 

Ttchir tducaftion ' 

Increasing concern with teaching environment-linked subjects and en- 
couraging awareness of the environmental problems and issues raised by 
man's interference with the environment has created a need for effective 
new training programmes for teachers, both pre-service and in-service. 

. . . y 

Pre-service training. In Malaysia the pre-service education of teachers 
is carried out by teacher-training colleges and the faculties of education in 
universities. Although the teacher-training college syllabus depends on the 
school syllabus, lecturers have been allowecr flexibility in fallowing and 
interpreting it. The objectives of the syllabus state the need to relate 
science to real life but this has to be made explicit. Reform of the teacher- 
training programme from a two-year course to a three-year course and the 
possible inclusion of Environmental Education as a separate subject are 
planned* ▼ ^ „ ..r— 

In-service training. In .Malaysia there are various means by which 
teachers are normally provided with in-service training: 
Face-to-face % 
'The in-service -courses conducted by the Schools Division of the Min- 
istry -of Education are usually planned and carried out nationally or re- 
gionally. The objective of such courses is to show teachers the new^ 
approach to curriculum development and the method of teaching the new . 
programme. These courses are conducted by staff traincdhy the Curricu- j 
him Development Centre, and in some instances with the use of local ex- / 
pertise. The methods used are face-to-face training in Social Studies and / 
face-to-face and practicum in the Sciences. The system of training at the 
Curriculum Development Centre is to prepare a cadre of lecturers able to 
conduct in-service courses in their regions. The courses normally last one. 
week, and cover a variety of topics sucrrai teaching and learning tech- 
niques; questioning techniques; techniques for writing test-items; labora- 
tory organization; techniques in teaching environment-related topics 
linked to real-life situations;' the rationale, aims and objectives of the new 
course; use of scientific terms in Bahasa Malaysia and techniques in con- 
ducting in-service courses. 

Self-instruction & 

In the search for an efficient way of keeping the he Ads of schools and 
the teachers informed about population-related issues and problems, "the 
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Population Education Unh of the Curriculum Development Centre has 
embarked on a teacher-orientation programme using self-learning modules 
(SLEM). It has developed seven modules: 

a) Population changc T its determinants and consequences, * 
M^The population situation in the world and in Malaysia, 
^r 00 ^} Population programmes in Malaysia, ' 

d) Population and Environment, 

e) Population and Resources, 

<fy Population and social services, and 
g ) Population a!hd the Quality of Life. 

The SLEM programme foAffes on population concepts which are hi 
the schoctf syllabuses. Theif^hilcs on Topulation and Environment * and 
'Population and Resources* dfclj with effects on the environment of rap- 
idly growing population, and thfc need for management and conservation 
of resources. Of special interest isjhe module on Topulation and Quality 
of life*. The SLEM teacher-orientation programme is a school-based ac- 
tivity, with heads of schools serving as course managers. Each module is 
jglf-contaihed with the objectives clearly laid out. The modules are inter- 
related and learning actrvit^esjun be carried out individually. 

In-service training linkt^^community and national development 
Agricultural science teachers have been trained by a mobile-in-service 
unit which is an extension of a project to train teachers at Temenggong 
Ibrahim Teachers College in Johor Baru, Malaysia. The mobile unit or- 
ganizes ana conducts workshopt for trained teachers of agricultural 
science at district level during weekends, usually using a school as the 
- course centre. • % - % 

Innovative efforts at in-service training in science 

The limited availability of research findings on how to teach science 
m the context of current environmental problems has been the main prob- 

* lem of developers of training programmes for science teachers. An in- 
service training session for Key Personnel held recently at the Curriculum 

* Development Centre utilized a Research-Development-Training Model. 
The session was held at the Field Study Centre, Gombak. The partici- 
pants had at their disposal the following habitats for study: 

- a clean, undisturbed stream; 

- a highly siftfed river, 

- a primary forest , and i 

- a setfpndiry or early successional forest. 
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It was proposed that the participants of the course be trained in as- 
sessing water quality and its effects on plant and animal life in water, 
Also to be studied* were the accompanying effects of" logging or road con- 
struction on changes in the flora and fauna. Data on the selecpd physical 
and chemical parameters were related to the biological community that 
existed in the selected areas. Discussions from this study .gave insights on 
the functioning k>f each habitat as well as (he effects of man's activity on 
it. Photos taken during the course appear on the facing page. 

Present cu^ricular efforts at the Curriculum Development Centre in 
Malaysia are at different stages of development for the different subject 
areas. In* the school curricula it is being recognized that environmental 
' considerations are to be approached as being multidisciplinary. The 
science curricula which ale now being reviewed have a particularly im- 
portant contribution to make towards environmental education. In this 
review of the science curricula greater consideration will be given to the 
incorporation of environmental issues. In other subject areas such as the 
Social Studies a similar approach to issues is being attempted. 
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Development and the environment 

Development in the part meant economic ^development only, ana 
iroglicd- the maximum exploitation of natural resources* This trend often 
resulted in Ecological imbalance ind threatened the very existence oL 
human, life. Nepal has^sincfc come* to realize the urgency of conserving 
nature and the environment and hence the country's efforf has been to 
work for tbtal development which encompasses social, cultural, educa- 
tional and environmental aspects as well. "^^^^ r 

In Nl^al, wood is a principal fuel and ^ huge part of the forest land 
. has been cleared for firewood. The forest h& been cleared to plto't crops 
^so. These and the lack of balance cutting anctregrowth have resulted in 
extremely heavy destruction of forest and, as a result, the forest coverage 
throughout the country has diminished greatly. 






Page 116: A plantation in the Kathmandu valley-reforestation 
begins to cover the nearly bald hills. Abo\e^Peforestation in 

a mountainous region— the makings of soiVerosion. 

i 

Another, connected, problem is that of Soil erosion which Is very 
serious in the heavily settled midland hills of the country.. Every year 
millions of tons ot topsoil ate washed down t6 tfie sea. 

Nepal Jias also a problem of new human settlements arising qjit of 
the large-scale migration of population from the- heavily settled midland 
J^ills to the plains (Terai), 

-*Ihus, the principal environmental problems arc as follows: 

L Deforestation, * * 

" Soil erosic^ 

3. New hj^an settlements, and . 

4. WypKd air pollution. 

^toj^r environmental action ^ 

' Hi^Majesty's Government of Nepal \i aware of worsening environ- 
mental conditions and has taken corrective measures with all seriousness 
in order to prevent the situation from deteriorating even further. Some of 
the measures being carried out to help preserve -the natural heritage are 
given in the pages th*t follow. 
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Legislative lanctwa^MLegislatioi^has been passed for the protection 
and enhancement of the- environment* This includes laws and acts relating 
to: * 

1. Reforestation, 

2. Sofl and water conservation, and * 

3. Preservation of the cultural heritage and wikffife*^^ 

_ * The provision of legislation should ensure the people's active^jfortici- 
pation in protecting the forest. The local bodies and the common people 
are offered a share of the forest produce whpn they have assisted in pro- 
moting .forest growth. . 

Government departments responsible for environmental resources. 
Forest resource management has been a major concern in the past few 
yean and a long-term forest development programme is worked out by 
the Ministry of Forests. One of the departments of the Ministry, the De- 
partment of Soil Conservation and Watershed Management, has a number 
of projects of varying dimensions for the conservation of sofl and water 
resources. ^ 

The Department of Archaeology, the Guthi Sansthan (a trust for 
taking care of temples) and th$ Department of Local Development have all 
been contributing towards maintaining and renovating works of various 
temples, monasteries and other monuments of high historical and cultural 
importance* This is intended to^ffeserve an ecological balance between 
the private dwellings and monuments* 

The Department of National Parks and Wildlife Protection in the 
Ministry of Forests is responsible for the management of parks and wild- 
life reserves. * Altogether, there are such seven national parks and wildlife 
reserves in the country. 

The Nepal National Committee for Man and the Biosphere. This 
, committee*£arries out research projects to study local environmental prob- 
lems and seek solutions thereto. 

Integrated development in the mountains. His Majesty's Government 
of Nepal has decided to set up a regional centre for integrated develop- 
ment in the Southern Asian Mountain System. 

Family planning and population education. A.three^year project 
agreement with the United Nations Fund for r Populatioj/\Activities 
(UNFPA) has recently been approved for the execution of a national pop- 
ulation education programme. Tffe project will be implemented by three 
units: (3) Curriculum, Textbook, Supervision and* Development Centre; 
(b) Tribhuvan University (the Institute of Education and the Curriculum 
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Langtahg NafionalPark, Nepal 

Development Centre; and (c) Diviion* of Adult Education. A small unit 
in the Ministry of Education will look after the administrative and finan- 
cial matters of tlpe project. " * 

^/^v rangC ^ " t0 institutionalizc population education in the 
formal arid^^-formal education programmes including the university. 
This will be aciiieved by (i) anal^ing textbooks of different subjects to 
find points for the integration of pppulation education concepts; (2) 
developing curriculuip, instructional materials and training kits for dif- 
ferent audiences; (3) providing orientation training to the project person- 
nel, supervisors and headmasters, |>rijnary- and secondary school teachers 
and pre-service and in-service teachers; (4) establishing diploma courses in 
population education as both separate and interdisciplinary courses at 
Tribhuvan University; (5) developing graded curricula and materials for 
non-formal education; and (6) establishing 20 centres^for functional liter- 
acy and continuing education using population and environmental educa- 
tion resources. 

Environmental education *' * 

• Environmental education is considered as a process for "creating 
awareness of human ecology^humanity's special relationship with nature., 
It is conducted in Nepal in both in-fchool and out-of-school progfammes. 
It appears in various forms at all three ]&ch of formal education. 
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A close-up of replannig with evergreens 

> * 
In-school prognmmes. The first level of education, grades I to V, is 
designed to prepare a child to understand -and appreciate the importance 
of our environment. Environment also forms part of the second -level cur- 
riculum (grades VI to.X). 

« 

Environmental education is integrated into the Science, Health and 
Social Studies curricula. A regular part of the secondary school extra- 
curricular activities is the planting of trees. This is intended to support 
the Natipnal Afforestation Programme. 

One of the main features of a recent educational reform has been the 
National Development Service programme at the third level of education. 
The main objectives of the programme are, first, to allow the students to 
experience the realities. of rural life, thereby making their higher education 
broadir in outlook and better attuned to the real development needs of 
Nepal, and second, to offer students an opportunity to help in meeting 
the country's development needs during tKeir academic careers. The pro- 
gramme is an integral part of the degree-level course. Students preparing 
the tftvice receive orientation in the various activities they are to carry 
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out in rural areas. They receive in initfil grant for clothing and other 
needs, and a monthly allowance for the ten months' service period. 

During this service, the students work as teachers in local schools and 
participate in other rural development activities such as afforestation; 
health and adult education; agricultural extension; faifiijy welfare; and 
small construction works including water supplies, roads and bridges* 

Out-of-school programmes. Radio Nepal broadcasts a regular weekly 
programme on ecology in. general and on protectioh and preservation of 
forests and wildlife in particular. Environmental education is also a theme 
of adult education programmes. 

I # 

Coordination, evaluation and research 

The Natk>naT Plaiuung^ommksipn is resppnsible for the co-ordi- 
nation and evahiftion of programmes. A few research projects in the 
) search for measures for management and conservation of environment are 
these: „ * 

1. The Lothar river system project, 

2. An ecological study of Golabari and its adjoining hills, and 

3. Mountain hazard mapping. 

These projects are planned and operated by the National Committee 
for *Man and the Biosphere' and assisted by United Nations Agencies. 

r 'fteferencej 

National Parks and Wildlife Reserve Act;l 972 Wildlife preserve Royal 

Forest Rules, 1978 Suklaphanta 

National Park, Royal Chitawan / Wildlife preserve, Royal 

" " Sagarmatha t * * Karnali 

" Lamtang * Wildlife preserve, Kosi 

" 1 Rara ^ * Tappu □ 
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NEW ZEALAND i 

by Ian T. Young 

Environmental issues and problems 

National mandates. In 1972 the government est Jkshed a permanent 
commission to" investigate and advise on environmental problems and 
planning issues. 'This agency, which reports to the Minister of the Environ- 
ment, is known as the Commission for the Environment. It is staffed by 
a small team of investigative officers from a wide range of environmental 
disciplines, plus one full-time officer responsible for environmental educa- 
tion. Since the Commission's establishment, this officer has discussed in- 
school education with the Department of Education, and has worked with 
many groups involved in out-of-school education. 

The major task of the Commission is to advise on the Environmental 
Protection and Enhancement Procedures established by the Cabinet in 
19t4\^These ensure that the planning of any nrrajor project must include a 
report on the effect of the proposal on the environment. The Commission 
cairies out an independent audit on this report. 

This form of environmental defence is only one of many. All projects 
also have to meet local city and country by-laws, regulation? on wattfr and 
sofl rights and the provisions of the Town and Country Planning Act. To 
co-ordinate and speed up these procedures, the government passed the 
National Development Act in 1979. This Act gave the Commissioner for 
the Environment the right to give evidence independently of the govern- 
ment. To date the Act has not been tested but many of the country's 75 
national environmental bodies and many of the 500 local groups have 
expressed concern that it could mean less protection for the environment. 
These groups have also criticized what they see as restrictions or) access to 
official information related to environmental issues. 

In addition to the Commission, two other bodies have a broad 
advisory role in relation to environmental policies and management. The 
Environmental Council, established in 1970, advises the Minister of the 
Environment on any matters related to the state and trend of the environ- 
ment. The Nature Conservation Council, established by statute in 1962, is 
an independent expert advisory body on matters of nature conservation. 
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The aspirations of the governing National Party in< relation to the 
environment are set out in the 1978 Election Manifesto: "Society's well- 
being is dependent upon tfie quality of its environment. New Zealand's 
natural environment isjnore than a valuable resource; it constitutes our 
life blood. National /the National^Party/ regards environmental care as 
not an isolated policy, but a way pf planning and managing our future? 

At present the Organization for Economic Co-operation and Develop- 
ment (OECD) is reviewing New Zealand's environmental policy and 
management. In preparation for this review, a working document was pre- 
pared by the Commission ,for the Environment and published in February 
1980. This part of the report draws on this working document and in 
.doing so it should be recognized that this may not necessarily reflect 
either government policy or the many environmental interest groups" re- 
ferred to earlier. These views will be taken into account and published at 
a later date as the OECD review continues. 

Major issues and concerns. The main issues as perceived by the Com- 
mission are reflected in the table of contents of its working document: 

1. Institutional Arrangements 

2. Primary Production, (a) Agriculture, (b) Forestry 
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3. Indigenous Energy Resources ^ 

4. Water Resources 

5. Environmental Health 

6. Town and Country Planning. 

These issues, then, are those which relate to competing demands for 
natural resources. For example, should the fresh-water resources in a 
particular area be used for hydro-electric pb^er development, for iiji- 
gation, for waste disposal or recreation, or shouWN^hey be preserved as a 
natural wildlife ^reserve? Some of these uses may be ctfcqpatibU but, even 
within one particular form of use, there may be furtherVonflio*. There 
may be conflicts within recreation, f or iiistance, between those, who w&nt 
the fresh-water a^ea for power-boating and those who want ^ preserve it 
in a semi-natural state for fishing. , * 

These issues and concerns may differ greatly in scale. On the smallest 
scale, local people may be concerned about the use of a particular pond; 
on a moderate scale, pfeople in* a large city may have n^ixed concerns about 
the possibility of extending an airport into a harbour area or a high- 
density suburban area. On a larger scale there are a number of concerns 
which not only affect the people in that area, but also have effects 
throughout the country and beyond. These concerns usually relate to the 
possibility of considerable changes in the natural habitat of an area to 
satisfy the economic dem^pds of the nation. One such concern relating to 
various areas o^New Zealand is the cutting down of indigjnous forests for 
economic use and replacing them with exotic forests— if my are replaced 
at all. ^ 

Currently, most of the controversial issues relate to the development 
of New Zealand's energy resources. Though low in liquid fuels, New Zea- 
land is well endowed with other resources such as hydro-electric power, 
coal and natural gas. In order to halt the decline in a standard of living 
based on high use of energy it has been decided that energy development 
schemes must be given priority. This has been accepted by many people, 
but others believe that it is the wrong direction for the future. Of those _ 
who reject the policy, some do so for economic reasons while others do so 
from a -concern that there may be short*erm economic gain for long-term 
environmental despoliation. 

Environmental' actions. The work of government agencies has been 
discussed above. Outside the government'^ form &l and semi-formal insti- 
tutions there are a number of groups with varying concerns about the en- 
vironment. At the national level there are general interest-groups such as 
the National Geography Committee of the Royal Society, which considers 
the environment as an Interacting geosystem and directs its^submissions to - 
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the government accordingly. There are also special-interest groups such as 
Ducks Unlimited Irtcorpo/ated, which is concerned with the preservation 
of wild ducks. The 75 nation^Tgroups and 500 local and regional grtfups 
have been listed by the Environmental Cbuncil in an Environmental Direct 
tory, published in 1979. Whereas many of the groups have plans for the 
' future protection and enhancement of the environment, many are formed 
in fraction to particular proposals' which may threaten the environment at 
any scaje from local to oational. 

In the formal sense of adopting policies on the environment, the edu- 
cational system has been slow to respond. At the practical level, neverthe- 
less, in classrooms and field studies, schools have moved rapidly to use 
material made available bv^vironmental groups in their existing program- 
mes. In facf, so rapicW?as\cen this move to study the environmental 
issues being debated publicly that there has, as in the studies of pollution, 
been a degree of backlash, with a fall in pupil interest and a call from 
some segments of society W a return to the often-quoted basics of read- 
ing, writing and arithmetic. 

Curriculum development 

Definition and scope of environmental education. As this is written, 
there is no single accepted definition of environment^ education but 
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those in use share these ideas: concern for the total environment, includ- 
ing* natural and cultural aspects and thei? relationships, conceriTfor pro- 
moting knowledge of the environment, interest in environmental issues 
and responsibility for resolving these issues. • , - , 

These common ideal can be seen in the following definitions, both of 
which have had some use in New Zealand, jtay Chapman-Taylor, in his 
review of Education and National Parks, 1976, defined environmental 
education as: *\ . . the use of the whole curriculum to focus attention on 
environmental problems and values, with the intention of producing good 
citizens who are interested, informed and ^responsible in environmental 
matters/' 

The Joint Centre for Environmental Studies, in its research survey 
paper of 1980, offered the defiaftion: "Environmental education aims to 
produce a society that is knowledgeable concerning the total y^-ironment 
and its associated problems, aware of how to help solve the problems, and 
motivated to woik towards their solution." Whereas Taylor's definition 
focuses on the school setting^fPtiefinition by the Joint Centre is broader 
and is acfceptei by the Commission for the Environment, concerned as it 
is withrtfducation outside ofschool. 

Currently,' «jwthin the Department of Education, serious attention is 
b£ing given to exploring. the nature of a common core of education for all 
p^pil* One of the areas being considered is that of environmental educa- 
tidn, not as a new subject, but as a means of ensuring a comnl^fijy accept- 
ed set of aims. 

Objectives and concept maps. By the time* this journal is in print, it 
* is expected that 'a working set of objectives for environmental education 
will be agreed upon for use in schools. Many subjects now have objectives 
relating to environmental education but they have not been considered in 
oVeraD perspective. % * 

The primary school science syllabus, which is fo/children in their* 
first to sixth years at school, sets out to develop a child with an "inquiring 
, mind and the skilU for exploring and interpreting his biological and physi- 
cal environment. Within these general objectives there are specific ones 
which relate to knowledge of many of the facts of the environment, 
understanding of such basic concepts as energy and life, the development 
of observing and measuring, the ability to communicate through language 
and drawings and the development of attitudes of curiosity, honesty, the 
^care of living things and the care of the environment. 99 

Similar objectives are found in the science syllabus for 12-15-year- 
old students but with Jjie addition of such objectives as developing a 
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willingness to apply scientific skills, to accebt a responsible attitude to- 
wards plants and animals *nd to accept a responsible attitude towards the 
relationship between man and his environment^ 

„ .These latter objectives are clearly consonant with thdse found in the 
draft national guidelines for geography which is taught in the seqiorpart 
of secondary school/ << Geography is the studyjof the environment as.the 
home of people and shares with related subjects a concern for environ- 
mental, questions and theiijsolutions. It is concerned with understanding 
environmental phenomena, their origins and characteristics, and their im- 
plications for individuals and groups in sociftyj Gfeogrephy's integrated 
approach fosters a „ .^respect for the total environment. 

There have been attempts to develop condept maps from the most 
junior level of prftnary school to the most senior level of the secondary 
school. Table 1 (p. 128) is such a hierarchy, developed by a working party % 
set up within the Department of Education to sltudy environmental and 
outdoor education. Members of the working patty encompassed subject 
interests in science, social studies, art, health and physical education, out- 
door pursuits, geography and received suggestions from teachers, inspec- 
tors and many groups in the comjjumity. Table ^ (p. 129) is an outline of 
the substance of environmental education as it sto^d in 1980. ; 

! 

Whereas the objectives of environmental education for in-school pro- 
grammes have not been fuBy clarified, the 'Commission has accepted as 
" objectives that out-of-scfeool environmental education shouTd aim toward: 

1. A clear understanding that all people aije inseparable parts of a 
system, consisting of humans, culture, our social system, oOr 
. Economic system; and the total environment; : 

A -broad understanding of the environment, both natural and 
nd the ways in which it served society; 

ntal understanding. of the environmental problems 
the country, how these problems can be solved, and 
New Zcalanders to work towjards their solution, 

^ 3nment that will rhotivate people to find 
solutions for existing problems and pjrevent new ones from 
arising. 

In a bulletin shortly to be produced by the Department of Education, 
theje will be set out the philosophy of education outside the classroom, 
along with a range of school programmes, irfany o 
'of the environment occurring in outdoor settings 



S. 



4. 



man-made j 

A funds 
confronts 
the need 

A concern 



which highlight studies 
These studies resulted 

from a questionnaire sent to schools inquiring about the activities carried 
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Table 1. A concept map: Aims and objectives of 1 environmental education stated in conceptual terms 

Personal Development- Social Relations Environmental Perceptions 



I 

r 

! 

9 



Identification 

: 


of one's place, capabilities, limit- 
ations, responsibility, values. 


of roles and nature of group 

dynamics; 

of pattern of social 

behaviour. 


of elements (and patterns) in 
different environments. 


Perception 


of environmental uses, 
aesthetes, concerns, values. 


/.of one's role"Vi groups. 


of environments and people's use 
of and feelings toward them. 


Interdependence * 


between ability and aspiration. 


betw^tTmembers of a 
group— responsibilities, etc. 


of elements in and between 
different environments. 


Interaction 


hftwffn ffrnwtK an/4 (Villa • 

UvlffWU (pUWlil A LIU 1MII1, 

between abilities and limitations. 


rx^fc fill. ^f^n mnn|. 

uciwccu people . 


between elements of environment; 
between differing environments; 
between differing uses of an en- 
vironment. . 


Caring 


for oheself and one's actions. 


for others* feelings, values, 
actions; 
* for one's role in groups. 


) 

^for the total environment and 
for elements in it. 


Controls 


imposed by personal limitations. 


imposed by group conform- 
ity. 


influencing the attitudes and 
actions of people toward the 
environment. 


Change 


in awareness of personality; 
in skills and abilities. 


in roles, complexity, etc,, 
in groups. 


within environments, in people's 
attitudes and actions towards 
environment. 



Challenges * extending one's abilities and' 
involvement. 



thai foster lasting relation- 
ships. 



that face people in the develop- 
ment and maintenance of environ- 
ment. 
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Tabic 2. Outline of environmental education in New Zealand schools 
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Elementary 
map inter- 
pretatiorf— 
map related 
to the 
ground 

Map inter- 
pretation, . 
Cross section. 
Compass and 
orienting. 
Land use. 
Surveying, 
simple map- 
making 



9 

I 




Changing Earth science 
land use studies, 
patterns, Proces/esat 
Urban work, 
studies Study of 

major features 



Elements Land use 
and con- pattern, 
troll, Co 
Measure- and alter- 
mcnts- natives, 
simple Urban 
meteoro- and rural 
logical models 
stations . 



Land form 
studies, 
Inter-rela* 
oonships. 
Systems 
and pro- 
cesses'. 

Evolutionary 
theories 
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out under the headings df Outdoor Education and Environment! Educa- 
tion. The information gathered indicated that such activities were far 
'more widespread than had commonly been thought but that students 
often took: part in out-of-school activities in (he rural environment for the 
p#|pose of developing social £nd recreational skills, and frequently failing 
to understand and care for the environment in which they found them- 
selves (emphasis 4$ded—£</J. 

J}tratcgies 4 for introducing environmental education. Out-of-school 
programmes in environmental educatiafihad often been initiated by the 
environmental groups, supported both by the general public and large 
organizations, either commercial of government-sponsored. For example, 
some of the lar^p oil companies make grants available for environmental 
projects on an annual basis as does the Environments* Council. The Com- 
mission, the Ministry of Works and Development, the Lands and Survey 
Department and>he Ministry of Energy also support a number of projects. 
Associations such as the Environment an#Conservatfon Organization of 
New Zealand, the Friends of the Earth and the National Save Manapouri 
Campaign have all mounted national campaigns designed- to educate and 
pejsuade people to act upon environmental concerns. Although th<<re is 
jio one co-ordinating agency for out-of-school programmes, the education 
"officers in the Commission for *he Environment come closest to fulfilling 
that function* w 



'Programmes within schools have benefited from the inflow from the 
comqmnity sector. It h&s been suggested that by not being coordinated 
centrally, subjects and school programmes have developed a flexibility 
best suited to their neecfe rather than being'directed to a particular course 
of action from a ccntraj co-ordinating group. The Department of Educa- 
tion thinks, however, that such an appro ad} may miss out on many oppor- 
. tunities and leave many gaps in a pupil's education about and for the 
environment and has sponsored ^ study by J.M. £enner of the p upils' per- 
ceptions, understandings and* interests in relation to environmental edu- 
cation. 

The Department is also involved ^establishing a co-operative investi- 
gation of environmental education for New Zealand schools. This co- 
operative venture -between the department n the Commission and the Joint 
Centre for Environment^ Studies foHows the general outline of a 1977 
curriculum plan. The investigation gains b^the addition of an account of 
world trends and specific .overseas projects in environmental education 
„ which may have implications for, New Zealand. 

Research during 1981 will foQis on the extent to which objectives are 
/being, achieved in existing programmes, or may be achieved,in curriculum 
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areas currently, undergoing* development. The investigation will also iden- 
tify inadequacies as Bellas determining the need for farther integration. 
During 1982 it is expected that the investigation will concentrate upon 
the evaluation of teaching practices and materials Velevant to achieving the 
aims of environmental education at the various levels of the school system. 

Preparation of instructional materials. The foregoing outline indicates 
that there is no overall co-ordinated approach to the preparation of curric- 
ulum and instructional material* for environmental education. Many 
materials used in schools are prepared by outside voluntary agencies, 
others are prepared by commercial publishers and some are prepared by 
Government departments and agencies. 

Within the Department of Education, the School Publications Branch 
prepares a number of school journals and bulletins issued free to primary' 
and secondary schools. Another unit concentrates on the production of 
filmstrips and overhead projector transparencies. The National Film 
Jrfbrary of the Department 'of Education lends to schools at very econ- 
omical rates a range of films and tape recordings that may be relevant to 
environmental education. 

On occasion, materials are prepared on a co-operative basis between 
the Department of Education and other groups. An environmental plan- 
ning kit currently under way is a co-operative exercise between the Depart- 
ment, the Ministry of Works and Development, and the Commission for 
the Environment. The aim of this kit is to assist {urbmj pupils to develop 
a critical awareness of their environment, to understand the changes 
taking place and to be aware of their causes.' This will lead pupils to an 
understanding of what planners are trying to do* in New Zealand, and will 
also illustrate to pupils that they, as citizens, can participate in the process 
• oC designing the environment of the future by actually taking partin the 
< planning pronsss. The t items will be particularly suited to W-focial 
' studies and gedgraphy curricula but wiM also have applicatioj/to other 
subjects such ad th,e earth sciehce^biolSgy, art and design. Items which 
are currently Ueing assembled and packaged for distribution tp schools 
include: •% 

1. A ch 



* 

3. 
4. 
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A sul 
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seating in graphic form the town-planning process 

involvement; % 
entitled Town planning and you; 
entitled Walking around town; 
an development jjjan whitfc will involve students 
in a planning exercise; 
5. A film list of town planning and environmental films; and 
6* Teacher guidelines for using the kit. 
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A further kit is already in an advanced state of preparation and will 
consist of materials relating to urban renewal schemes, the natural hazard 
of coastal ^erosion, housing styles over the years, and an exercise for in- 
volving students in planning their own environment. A third kit will 
consist of a comprehensive collection of items relating to one of the major 
regional schemes of national significance such as the Clutha Valley scheme 
for hydro-electric developnjent. 

Learner activities* It is understood that the learner will b€ engaged in 
a range of activities from note-copying and lectures, through question-and-"* 
answer sessions, to decision-making and problem-solving activities. It is. 
hoped that all of these activities will involve student inquiry, active think- 
ing and questioning. * 

children cannot actively be engaged in the real environment, then 
whenever possible the environment shSRd be brought into the classroom 
through th/r use of audio-visual materials. The use of fiejd work in geogra- 
phy is an indication within one subject of the desire to make use of experi- 
ences outside' the classroom for studies" that relate to the environment. It 

s - 
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is because of the recognition of the value 6f out-of-class experiences that 
the Department of Education is preparing its bulletin on education out- 
side the classroom. 

One of the mor*<iig^oant indicated of changing attitudes towards 
environmental education haHAen the setting up of field centres through- 
oi/t New Zealand. Some of these centres are converted rural schools, 
others are new buddings. Many wife funded by local teachers, parents 
and pupils. Thousands of New Zealand pupils, primary and secondary, 
now undergo environmental education at these centres. 

Procedure for curriculum development. For many years a loose form 
of cooperation has existed between the Department of Education and the 
groups producing materials for schools and the general public. On 
occasion, projects of commofc interest have been established, such as the 
establishment of a co-operative exercise between the Department of Edu- 
cation and the Commission for the Future .which resulted in the produc- 
tion and distributidn to all secondary wStidoh of a game entitled The New 
Zealand Futures Game. A further cooperative exercise is one between 
the Ministry of Energy and the Department of Education for the produc- 
tion of classroom materials and explanatory teaching notes that relate 
energy matters to various curriculum areas. Currently, working parties are 
, producing materials for use in the primary school integrated curriculum, 
secondary science, home economics and geography. 

Within the Department of Education's development durattorate ther? 
* is a resources division, recently established to co-ordinate the work of 
School Publications, Visual Production and the National Film Library. 
These units work with the curriculum officers, advisers and selected 
teachers responsible for various subjects, to see that the materials fit the 
objectives of any particular subject course. 

Most of the development in recent years has occurred within the 
existing subject structures; it has been recognized that the establishment* 
of a new subject, such as environmental studies, would in time set up its 
own boundaries and would not necessarily be any more inquiry-based or 
field-based than what is already occurring in science and geography. 

This subject approach has meant, therefore, that^ although there have 
been forms of co-operation in an attempt to establish and oversee environ, 
mental education, there has not been the funding to establish a special 
unit. 1 4 ^ 

% 

Ttsohtf xHiotkw^ 

Many educationists and teachers would argue that programmes of 
teacher-education for courses in environmental studies should be basically 
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the same as for teaching any subject. While agreeing with the generalities, 
others would say that there are varying degrees of emphasis in environ- 
mental education programmes. Inquiry and field experience are examples. 
Both primary and secondary teachers' colleges offer major and minor 
courses which take these differences into account. Sometimes they are 
incorporated into the subjects themselves, but on other occasiqns a separ- 
ate course is held under the general title of Outdoor Education. 

A range of in ^rvice educational opportunities is availabl</toT^ew 
Zealand teachers. They can, with the permission of their principal, 
arrange to have a special one-day course in any topic th^J^be^wish to 
focus on during the academic year. They can also apply to their local 
district 'committee for special courses which may make use of speakers 
from other schools o^from the general community. They may be invited 
to attend national conferences or may request a national teachers' re- 
fresher course on a particular topic. Such a refresher course has already 
been held on environmental education and others are expected for the 
future. f 

In the primary teachers' colleges there is a need to provide some con- 
tent teaching for the student teachers. Some colleges group some of their . 
subjects under the rubric of environmental studies while others offer 
major or minor courses in environmental/outdoor education/ 

Secondary teachers gain their basic knowledge through university 
studies. Traditionally this has occurred within the subject disciplines hfut 
during the 1970s some integrative studies were established. In 1974 the 
University of Canterbury set up the Joint Centre of Environmental Studies 
sponsored by two universities for a post-graduate professional qualifi- 
cation in environmental management. The Universities of Auckland and 
Otago provided new courses for undergraduates which were Widely based, 
taught by staff from several faculties working as a team and aimed to 
supplement the traditional subject course work. 

Implementation ^ 

Co-ordination. we haf^seen, mechanisms have been considered 
for co-ordinating the various programmes of environmental education at 
the different levels And forms within the system. Some people ddubt the 
validity of co-ordination, whifcli they fear may discourage innovation. 
Nevertheless, the department and the Commission have ipade attempts to 
bring about some co-ordination, because they consider that without it, 
environmental ^fucation may lose more than it wll gain. In 19?6 they 
set up a national conference which attempted to tell the various agencies, 
both government an4 voluntary, of what was happening in the schools and 
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of what resources would be most applicable to their needs. Sin^e then 
co-operatjon has continued on an informal basis, depending both on need 
and the availability of personnel. Firmer co-ordination should appear as 
the need becomes more urgent. 

Administration/management. Of the special arrangements for en- 
vironmental education ^hrough the mass media, the conservation week 
campaign has bceii the most familiar and successful in New Zealand. The 
independent organizing committee is funded by the Government an</~ 
arrange* publication of a variety of pictures, pamphlets and materials for 
distribution to public libraries and schools and for use in ridio ancU^vi- 
sion broadcasts. The Commission has also been given a special allocation 
of funds to publicize Arbor Day. This day was originally intended for the 
planting of trees but it now aims toward improving the environment in 
every way. The Commission circulates a quarterly newsletter to individ- 
uals, groups and libraries, and so acts as a medium for disseminating infor- 
mation. , 

Schools generally take part in special days and weeks, either by en- 
gaging in activities su<?h as clean-up campaigns or planting programmes or 
by making the theme a special study topic. This usually occurs more in 
the primary schools where such integrative programmes are more possible 
than in the secondary schools*which are oriented to examinations in the 
subject areas. Nevertheless, a number of special interest groups in secon- 
dary schools reflect the concern shown in theNndividual subject studies* 
and are taken further by the students irTextra-curricular activities. 
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Evaluation. This is considered a continuing process and reference has 
been made to a number of evaluation studies that have been or are being 
carried out. One of these was a study of outdoor education activities in 
New Zealand's primary and secondary schools. Another was the study of 
education and the national parks. The last, and perhaps the most compre- 
hensive, is the co-operative exercise between the Commission, the Joint 
Centre and the Department which is investigating the current state of 
development of environmental education in New Zealand schools. 

Future directions 

For both in-school and out-of-school populations, future directions 
are likely to be strongly influenced by economic trends. During the 1960s 
and early 1970s the economy of New Zealand was buoyant, growth was 
considered inevitable and their was a marked shortage of labour. Now the 
scene has altered dramatically. Commentators claim that the economy is 
stagnant, real standards otoiving have declined and the number of unem- 
ployed is at its highest simK^e the depression of the 1930s. 

Whereas most people earlier accepted the need for environmental 
management and enhancement many would now give it a much lower 
rating if such an attitude were seen to limit the revival of the economy. 
This is a challenge to those engaged in environmental education program- 
mes to ensure that their proposals are ones that encourage a balanced view 
of the total environment. Already this h*as been expressed as one of t\\%^ 
general objectives of school geography: 

'To foster a continuing interest in, and encourage an apprecia- 
tion of, the qualities and needs of the environment seen always in 
relation to people's social and economic needs." 

The objectives of environmental education are an essential part of 
everyone's education because decisions made now on every scale from 
local to global will determine the shape of things in the 21st century. 
Environmental education is a future-oriented study of concern to us all. 
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PHILIPPINES 

by IMia At Dtezmos 

Introduction 

In the Philippines, as in the rest of the world, at least four factors of 
the social entity have caused great concern in recent years: population, 
pollution, food and energy. They are separate issues* each to be resolved 
in its own terms, in the Philippines* the alarming rate of population 
growth is restrained by population education apd family planning pro- 
grammes; the. threat of environmental degradation is abated by pollution 
regulations; the problem of foqjt-supply is tackled by a programme for 
self -sufficiency, and the energy crisis by a search for indigenous sources of 
fuel and attempt* at energy conservation. 

There are implicit connections between these four factors. Attempts 
to resolve one may clash with another. Formstance, stringent regulations 
for pollution control may mean further depletion of energy resources 
since pollution abatement methods often require the use of more energy. 

Recognition of these four factors in tl^ country's efforts toward 
'economic development pipduces a complicated network of choices for 
progress. But it is clear that whatever path a nation may take in solving its 
* probienps, the solutions must take into account all issues of concern. 

Environmental laws ^ 

There has been a continuing trend in the Philippines of aspiration to 
preserve the environment, resulting in stricter environmental regulations 
controlling human actions. ForemosUamong these are the anti-pollution 
laws and the requirement of environmental-impact assessment of almost 
^afronajor projects. A list of some selected important legislative measures 
/ foUows: 

^ 1. Republic Act No. 3931 created the National Pollution Control 
f * i Commission (NPCC). June 1964. m __ 

2. Presidential Degree (PD) No. 984 revised RA 8931, reorganizing 
the Commission. August 1976. 

3. PD No. 1396 created the Department (now Ministry) of Human 
Settlements, amendin| PD No. 984 by transferring NPCC and" 
several other government agencies to this Ministry. 
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4. PD No. 1121 created the National Environmental Protection 
Council (NEPC). April 1977. 

5. PD No. 856 is a comprehensive document on environmental pro- 
tection including pollution, nuisances, garbage disposal, sewage 

r collection and disposal, public swimming and bathing places, in- 
r " dustrial hygiene, school sanitation and health services, food protec- 
tion and wSter supply standards and procedures. 

6. PD No. 600 provides for prevention or control of marine pollution. 
December 1974. 

7. HJP No. 602 established the NationaTOperation Center for Oil Pollu- 
tion in the Philippines Coast Guard He^clquarters. December 1974. 

8. PD No. 825 provides a penalty for improper. disposal of garbage 
and 6ther forms of rfoTlution. November 1975. 

9. PD No. 1181 provides for the prevention, control and abatement 
of air pollution from motor vehicles. August 1977. . 

10. PD No. 1151 states the Philippines Environmental Policy. PD No? 
i 1 152 set up the Philippines Environmental Code. June 1977. 

1 1. PD No. 1160 vests authority in bardngay caplains to enforce pollu- 
tion and environmental control laws. June 1977. 

12. PD No. 1198 requires all individuals, partnerships or corporations 
engaged in the exploration, development and exploitation of 
natural resources or in the construction of infrastructure projects 
to restore or rehabilitate the areas of operation to their original 
condition. September 1977. 

13. Letter of Instruction (LOI) No. 422 creates an Inter- Agency Com- 
mittee charged with the formulation, implementation and monitor- 
ing of policies and action for environmental protection. June 1976. 

14. LOI No. 549 onjef* the NEPC to create an administrative system 
for the evaluation of the environmental impact of both govern- 
ment and private projects. June 1977. 

15. LOI No. 551 issued on the day after the signing of th^Philippine 
Environment Code, this Letter of Instruction sets the deadline for 
the installation of Anti-pollution devices in all vehicles— public 
utility, government and privately owned. It also gives the deadline 
for installation of anti-pollution devices in all factories that emit 1 
odors, create excessive noise or discharge effluents into waterways. 

16. LOI 553 creates an Inter- Agency Action Committee for the pur- 
pose of enforcing existing laws on environmental protection and 
the prevention and control of pollution. June 1977. 
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17. NP£C Memorandum Circular No.,001 sets the emisSof* standards 
for motor vehicles. July 1977. 

18. NPCC Memorandum No. 003 announces to the public tf>at an - 
Anti-Smoke Belchjiig^Team has been created in co-operation with 
the Land Transportation Commission (LTC) and the Constabulary 
HigKway Patrol Group (CHPG). It enjoins the public to be 'anti- 
smoke belching conscious'. August 1978. 

Major environmental issues and problems 

In the Philippines, environmental pollution has become a national 
concern. People have begun to understand its effects on their health and 
welfare and have starred to demand remedies to stop the increasing deteri- 
oration of our environment. This concern, received from different seg- 
ments of the society, indicates that the issue Taas reached a point which 
needs fhe support of every person everywhere. v 

The following are environmental problems in urban and rural areas- 
first macro then micro— of the Philippines. 

Macro kind, related to nationwide development ^ 

Water pollution 4 *Nr 

Watpr pollution cbfijes from (a) domestic wastes of the general public 
which include solid waste arid domestic sewage and (b) trade wastes coin- 
ing from industry. Water pollution until recently was limited mainly to 
urban areas with a concentration of industrial activity and high population 
density like the Metropolitan Manila area and other big cities. Now, rural 
areas where isolated industrial establishments like mines, sugar centrals, oil 
refineries, pulp and paper mills and distilleries arc located are already 
having problems of water pollution. ^ 

Lately, increased agricultural activities, as part of the national food 
production programme, have been' contributing to the pollution of thf 
river* and other bodies of water due to the increasing use of fertilizers, 
pesticides, fungicides and other chemicals to improve agricultural produc- 
tion. The chemical industry is thus one principal source of water pollution. 

Air pollution 

Vehicular, aircraft and industrial emissions are the major sources of 
air pollution in the country. The increasing use of the^air as a waste dispo- 
sal medium by the three sources is clear from the increasing number of 
motor vehicles, all types of aircraft, and industrial development. 

The marked regional disparity in industrial development and urban 
expansion in favour of Metro Manila has resulted in a particularly heavy 
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concentration of afr pollution problems in the area- It is estimated that at 
least three-fourths of the air pollution load in the area is contributed by 
vehicular emissions with the rest being contributed by aircraftand indus- 
trial emissions. 

Land pollution 

The most serious environmental problem in the Country today is the 
deteriorating quality and availability of soils which is a result of soil erosion ' 
and urban encroachment. Soil erosion in the country is very pronounced 
owing to the rough topography, heavy rainfall, improper land use, farm 
mismanagement, improper logging, shifting cultivation and road building. 

Excessive amounts of insecticides, fungicides, herbicides, fertilizers 
and other toxic chemicals introduced into the soil can be poisonous and 
can destroy the soil's ability to self-generate. Other causes are jet and 
atomic fallout, and mine 'tailings', which poison agricultural lands during 
floods. 

In urban and commercial areas, due to the increase of population, 
tqjal demand for land space increases. Thus, encroachment on forest and 
agricultural lands for residential, commercial and industrial sites becomes 
inevitable. 




Former forest and agricultural land is now needed to provide housing settlements for 
* low-income families. 
141 
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The benefits of modern highway network stend to be offset by the air and noise pollu- 
tion, as well gtiioss of lam for farming 

Noise pollutiot 

The major urban noise sources are road traffic, construction activities, 
industries and aircralL • Greater noise problems are expected owing tQjfa 
future expansion of buttfnijrareas, industry, and air and land trampOTt 
networks intojdifferent areas of the country. 

The worst noise conditions are generally encountered in places of 
work. Exposure to high noise levels for long periods may causedcafness. 

Land use ^ 

Land use planning in the country occurs at three levels: national, 
regional and local. The national plan is spread over several years and com- 
bines the country's physical planning objectives, policies and strategies for 
development. The regional plans define the implications of the land use 
plan for the country's 12 political regions. On the local level, tovVn plans 
tend to conform to the ecological, historical, cultural, physical, technical 
and financial resources of the locality, although many modern (koyftng, 
developments ignore local conditions— to the detriment of the environ- 
ment. " 

At both national and regional levels, lancMfe is grouped by the Minis- 
try of Human Settlements into five broad categories: settlements, forest, 
agricultural land, mining and quarrying and inland water. There' are stan- 
dards for settlements and forest, but more information is needed Before 
standards can be set for the other three categories. 
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Most of the country's 1,522 growing settlements are suffering from 
conflicting 'land uses resulting from the random, uncontrolled physical 
growth of communities and from poor perception and understanding of 
natural processes/ 

Energy 

As we approach the end of the 20th century, we realize that massive 
and thoughtless use of energy, which has enabled us to live in ease and 
convenience and to penetrate outer space, may upset the ecological 
balance and adversely affect tjie guplity of life on this planet. 

Of late, there has not been substantial progress in drawing up compre-. 
hensive plans for environmental protection from the development, process- 
sing alW use of energy resources primarily because energy rowiaihs in short 
supply against a steadily growing demand. Thf resurws«accelera*ed efforts 
to discover and develop new energy sources.* 




Evidence of a 1976 oil strike in the Philippines 
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Micro kind, related to everyday living 
Environmental health arid sanitation* 

Poor environmental health ana sanitation are major factors in the 
high incidence of communicable diseases* Only about half of the popu- 
lation <has access to drinking water, due to inadequate supply^facilities. 
Only two-thirds have 'a satisfactory means of garbage collection and waste 

* disposal. Garbage dumps and scattered tra^h ar?Tf>reeding places for flies,* 
rats, insects and other carriers of diseases like cholera, El Tor, typhoid 
*fever, gastro-enteritis, dysentery *and diarrhoea. 

Communicable diseases constitute the main health problem of the 
country. Of the^ten leading causes*of death, five are communicable dis- 
easts; namely, pneumonia, tuberculosis, gastro-enteritis, bronchitis and - 
tetanus. More environment-related diseases, with different death rates, 
occur in the country. Among them are: schistosomiasis, malaria, filariasis, 
and intestinal capillariasis. , 

Housing • {i 

A large proportion of Filipinos, live in urban areas, and their housing 
needs are growing. There Ae three broad categories of housing in the 
♦ country: the privately owned, made up largely c*f typical single (lomes and 
the few condominiums; the^rented homes such as apartments, dormitories 

* and boarding hoqses; and the shanties that make up slums which have no 
legal status yet persist in major urban areas/* 

Many tend to detach the housing problem from their consideration 
of the environment, reducing it to ^n issue of supply and 4 cnia nd. But 
the environmental quality of housing detelojJInents, including open spaces, 
the Mrrounding comrffbnities, location' and population densities, is very 
much a part of the housing problem. , • .* 

. The 4 country is confronted with chronic housing shortages. In 1978, , 

there was a shortage o'T more than 1.6 milfiorf 'homes. Current housing f>ro- 

V grammes are 'preoccupied with deliverifcg quantity to» meet the growing 
nee'd for shelfe^and the need for better housing qbality has been neglected. • 

MajdV environmental actions* ;> v 

* Although the industrialization programme Started many years 2go, 
411-cffects have* only recently corne to official notice. As aif immediate 
- step toward the solution of jhe problem, the National Pollution Control 
Commission, in Co-opeption with other agencies, particularly the' armed 
forces, has ordered all violators of streaihn quality standards in the Manila 
I Metropolitan Area to construct waste-water treatment facilities. Although 
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Sophisticated development along Manila Bay means economic prosperity -and high 
energy consumption, traffic jams and air t land and water pollution, 

' ^ C response is slow, co-operation from industry and voluntary compliance 
wi^rules and regulations is appearing. No new firm can be registered 
with the Board of Investment without securing pollution clearance from 
the Commission. Under this arrangement, the fii^ri concerned is com- 
pelled td* install pollution-control devices. Note is also takea of any 
smoke-belching vehicles for coVrective action. 

Reduction of pollution from industrial sources,- where abatement 
technology is generally available, is hampered mostly by considerations of 
cost. Presidential Decree 274 was promulgated to give incentives to install' * 
Control devices. The incentives Include tax exemptions for equipment and ' 
devices imported from abroad, and refunds of taxes already paid. The cost 
of installing control devices may be deducted from the "total income of the + 
firms iri the preparation of income tax returns. This will entourage indus- 
trial firms to make greater investments in pollution control without neces- 
sarily afTectipg their competitiveness. „ * 

Another\important ax:t intended to control pollution t>f the Pasig 
River System in the Metropolitan Manila area, as provided for in Presiden- 
tial Decree 274, was the formation of the Pasig River Development Coundl 
to develop the Pasig River as a tourist attraction. 



145 



Environmental education in countries of the region 

/ 

Other agencies attempting to control pollution, listed with their 
responsibilities are: 

1. Petroleum Institute of the Philippines— prevention and control of 
oil pollution; the Institute has drawn up a contingency plan* for 
coping with an-oil spill, * • 

2. Philippine Coast Guard— enforcement of regulations on pollution 
of seas and coastal areas, 

!L Bureau of Customs— prevention and control oTpollution of ports 
and harbours, 

4. Department of Health— investigation of chemical waste and other 
forms of pollution that affeifc public health, " t 

5. Bureau of Mines— siltation of river beds due to mine 'tailingy or 
| disposal of other mine wastes, 

6. Bureau of Fisheries— pollution of inland waters and marine 
fishing grounds, 

7. Bureau of Public Works— dredging of canals and other waterways 
in the Metropolitan Area, 

8. Construction Development Corporation of the Philippines— re- 
clamation of foreshore areas in Manila Bay, and 

9^ Laguna Lake Development Authority— overall economic develop- 
ment of the Laguna Bay region. 

Routine inspections of factories are conducted by staff engineers of 
the Commission. Violators 6f regulations are called to a hearing and, if it 
is warranted, the offending^industries are ordered to stop discharging 
industrial wastes. A permit system enables the Commission to review 
plans for pollution-control devices .before they are installed so that altera- 
tions can b£ made if necessary M - /X 

There i$ much more to be done to solve environmental pcdlution 
problems. The basic method of enforcement by persuasion needs to-be 
improved. Information on the environment must be improved and regular- 
ly brought up to date. There must alsb be, a complete and continuing 
industrial and municipal wastes inventory. Present water and air quality 
monitoring systems are hampered by a shortage of staff and money, and 
so not % enough is known about the amounts and types of pollutants dis- 
charged into the environment. ' . 

A Workshop on Education and. Training Needs for Philippine En- 
vironmental Programmes, conducted under the joint sponsorship of the 
National Science Development Board "and the National Academy of Sci- 
ences of tfie United States in Manila in May 1974, recommended the 
teaching of environmental education from primary school through univer- 
sity^ and in both public and private schools. It ,was high time that this 
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subject be included in the educational system so that correct information 
could be disseminated to the community through the schools, making the 
people aware of environmental issues. 

Environmental education is a continuing process in academic institu- 
tions and in-service trairting programmes of agencies with planning respon- 
sibilities. The Ministry\of Education and Culture, through the School 
Health and Nutrition Center, adopted an Environmental Education Pro- 
gramme. The concepts, problems and issues or environmentarteducation 
art /hcluded^p the primary and secondary school and university/curricula. 
Training programmes in planning agencies also offer opportunities for 
furthering environmental education, for example in workshops attended 
by planners, scientists and resource managers from a variety of organiz- 
ations who may develop ecological approaches to project planning. 

Although there are still few attempts to rationalize resource manage- 
ment and planning, there are efforts by some government agendfes to in- 
volve outside organizations in tackling important problems. One result of 
this is the creation^ aad support for the Philippine Social Science Council. 

Curriculum development in environmental education 

. Definition, scope and role. Environmental education is a process of 
developing a citizenry that is knowledgeable about the natural world and 
man-made environments and about the ecologfc&l relationships between 
human beings and their environment; a citizenry that is skilled in inquiry, 
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investigative techniques, critical thinking and decision-making, that is 
aware of environmental problems and is concerned about the protection 
and preservation of the environment. # 

Environmental education aims to develop in people a recognition of 
their responsibility to maintain the environment so fhat it is fit to live in, 
to preAve an environment of beauty and bounty in which man lives in 
harmony. It seeks to develop in the learner a healthy respect for and a 
stable relationship with his environment. 

Enormous technological changes, the world's rapid growth in popula- 
tion, and scientific and industrial progress have resulted in an environ- 
mental crisis which poses a threat to the survival of the human race. 
Human beings, themselves waste -producing organisms, should know how 
to dispose of their waste in order to maintain healthful surroundings 
conducive to healthy living. 

Objectives of environmental education 

General objectives^ 

1. To educate the people in the prevention of pollution as a means 
of improving environmental quality, and 

2. To adopt practical measures in order to combat diseases and pre- 
vent deaths caused by pollution. * t 

Specific objectives: 

1. To train a staff of* teachers in environmental education, 

2. To adopt practical strategies to control and prevent pollution of 
air, water and soil, and w ^ 

3. To create a system for educating students and the community. 

* Concepts for environmental education. There are many approaches 
to developing concepts for the environmental education objectives. With 
science education as a core, it may be correlated with rtther educational 
schemes such as value education, agricultural and rural education, com- 
munity education* fed conservation education. We should also consider a 
multidisciplinary approach if we arejto promote the "total education" of 
the individual who shall be motivated to protect and improve the environ- 
ment for his own well-being. 

The scope and sequence of the conceptual scheme for environmental 
education is based on th^ ecological theme: The earth has finite resources 
and all life depends on how successfully human beings can learn to 
harmonize their use of the earth i resources with natural communities and 
ecosystems. * . * 
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Five majot concepts contribute to the development of the conceptual 
scheme. Each statement under a major concept is presented in a learning 
sequence-and the order of the sequence will be in the form of a 'spiral 
development', in which at each level of sophistication, the students pro- 
ceed from the most basic concepts through the entire sequence as far as 
their maturity and learning capacity will permit them to go toward under- 
standing the fundamental concepts. 

In primary school, the emphHis is on developing understanding * 
which will contribute to the children's behaviour as trustees of the natural 
resources and as future decision-makers and participants in the develop- 
ment of the country. In 'secondary school, ihes^ teachings will be con- 
sidered but there will be more stress on problem-solving activities. 

A conceptual scheme for environmental education might include the 
five major themes listed below. 

A. Living things are interdependent with one another and with ^ 
their environment. 

B. Organisms (or popul^ions of organisms) are the product of 
their heredity and environment. » 

C. Organisms and environments are in constant change* 

D. When matter changes from one form to another the amount 
of matter remains unchanged. 

E. The economy of a region depends on the utilization of its 
resources and technology. 
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With these concepts as tools, teachers may guide their students to 
discover what is in their surroundings, to place their discoveries in a per- 
spective that will encourage awareness and imaginative problem-solving 
and develop an Understanding of their relationships with the environment* 
Learning sequences are given below by grade: the language would be sim- 
plified where necessary for the lower grades. 

A. Living things are interdependent with one another and with 



Grade I learning sequence 

1 . Around the school are many different kinds of plant* and animals. 

2. Plants provide clothing, shelter and recreation. 

3. Animals are important to man because they help to serve many of our needs. 

4. Plants remove essential elements from the soil. 
5 Living things require water. 

6. Plants, animals, soli and water are related to one another. 
Grade II learning sequence 

1 . Food is stored in leaves, stems, roots and seed in plants. 

2. Plants are the source of all food: animals use,tonvert and store this food. 

3. Animals need'food, water, cover and space. 

4. Plants and animals live together and depend on each other for some of 
their needs. 

5. Water is mafie available to living things by a cycle of evaporation and 
condensation. 

6. Moflt iiving things depend on oxygen in the air. * — 
Grade III learning sequence , 

1 . Energy sourtes involved in weather include the sun and the rotating earth. 

2. Grfeen plants get matter from the environment for growth. 

3. Plants provide th^oil with cover and protection. 
4.. Trees help in keeping water where we need it. 

5. All living things finally depend on green plants for food., ^ - 

6, Humans need the wildgrneAind niluul w« *"i PBy « vvell as for 
their practical value. * 

Grade IV learning sequence 

1 Plants and animal are .dependent on each other and their non-living 
environment. 

2. l>e interactions of most organisms and their environment are reciprocal. 
t . 5 ; Natural predion is necessary in order to maintain a healthy population 
hr certain species in balance with the environment. 

4. Temperature, rainfall ar>4 other weather elements are important factors 

* c .... 
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Grade V learning sequence • 

1. A balance of nature is kept through the k^R^t^oship of plants and 
animals and their non-liv ing environ ment 

2. Organisms may suffer and die when an imbalance in nature occurs. 

3. Increasing populations require an increase in food production to prevent eco- 
logical decline. 

4. Trees influence soil, water, wildlife and the landscape. 

5. Individual interaction with the environment creates appreciation for the en- 
vironment 

6. The living world maintains balance through cycles. 

Grade VI learning sequence / 

1 . Man's use of streams, lakes and the sea provides him with many of his personal 
and community needs. 

2. Forests have many natural enemies (disease, wild animals, domestic animals, 
man, fire and weather). 

3. Plants growing together form communities. Each member of the community 
influences its neighbour. > 

4. Life within a group imposes duties and responsibilities as well as entailing 
rights*and privileges. 

5. Responsibility for maintaining an environment for life "and fulfilment of 
needs and interests is the result of interaction between national and local 
units of government. 

6. Living things interchange matter and energy with the environment. 
Loiv^r secondary stage learning sequence 

T. Green jfrants -capture energy from the~sun and" combine If with raW materials 
from soils, water and air. 

2. Plants store food ip'the forms of starch, sugars, proteins, vitamins and 
cellulose. 

3. In one of nature's important cycles, nitrogen from the air is made available to 
plants and animals. 

4. In the carbon dioxide cycle^xygen is freed and returned to the atmosphere. 

5. Plants keep the supply of^xygen in the air constant through photo-synthesis. 

6. In a bkrtic community, species tend to interact with one another and modify 
the conditions of Iff e with which each exists. 

1. Species and environmental factors interact to keep animal population in bal- 
ance in the community. 

B. Organisms (or population of organisms) arc the product of their 
heredity and environment 

Grade I learning sequence . 

1. Each kind of plant and animal has certain needs. It dan live only in places 
where these needs' afe met. 

2, Animals have a habit of Irving in a kind of place where they are able to satisfy 
tHeir needs. 

151 - 



^^B^ education in countri^ of the region 



3. Plant growth deperids in part on the amount of radiant energy received from 
•the sun. . ~ 

4. Ea£h kind of tree has its shape, bark, wood, leaves, flowers and fruits differ- 
ent from others. 

5. Animals and plants fit the place where they live. 

Grade II learning sequence 

1. Living things are linked by their food habits. 

2. Green plants differ from other living things in that they make food for the 
living worlcL 

3. Plants respond to light, gravity and water. § 

4. Plants are adapted to a wide raVige of environmental factors. 

5. Special surroundings make things behave to suit these surroundings. 

Grade III learning sequence 

1 . Different types of animals vary in their organic needs, 

2. Living things are organized in form and functiorMo carry on activities that 
sustain life. 

3. The sun's elements are all found in the earth. 

4. Space on earth is limited. AH living things occupy space. 

5. Competition is the foremost of all relationships between living things. 

Grade IV 'learning sequence 

1 . Animals compete for space, food and shelter. 

2. Environment determines the kinds of organisms which live m the community. 

3. Living things reproduce and develop themselves in a given environment. 
Energy fo»Uhfi.surjLiLSJO red in many forms. 

5. The sun is the major source of energy involved in the weather. 

Grade V learning sequence o 

1. A living thing reproduces itself, develops and interacts in a given environment. 

2. Living things capture matter from the environment and return it to the en- 
vironment. 

3. A natural habitat' has limited capacity for supporting the organisms that live ~ 
in it. 

4. Wildlife must be conserved and controlled to prevent extinction* or over* 
population. 

5. Continued population expansion in a limited space creates problems with 
food, clothing, shelter and recreation. 

Grade 1/7 learning sequence > . ^ 

1 . A sense of beauty is essential to the well-being of man. 

2. Many adaptations to changes in the environment are necessary from one 
generation to another. J 

3. Wan is the only organism that can consciously modify its own environment. 

4. T^e participation of citizens in a community ensures the creation of a society^ 
* in which all individuals can develop fruitfully. / 
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5. Man can alter the environment of organisms in order to destroy or protect 
them. 

J^wer secondary stage learning sequence 

1. The characteristics of a living ming arelaid down in a genetic code. 

2. Living things reproduce and develop themselves in a given environment. 

3. Special environments require special adaptive behaviours. 

4. ;AJI organisms have limits of tolerance for environmental variations. 

5. Group Irving requires co-operation within and between groups in order to 
maintain the best physical, social and cultural environment. 

C. Organisms and environments are in constant change 

<JJrade I learning sequent 

\ 1 . The air we breathe is the same on the entire surface of the earth. 
2. Air contains water. Air receives water through evaporation. 
. 3. Air supports combustion. 

% * * 

Grade II learning sequence 

X. Nature and man shape the earth's surface. 

2. The weather causes constant changes on the earth. 

3. The water of the earth is in constant change. * 

4. Soil holds water. 

Grade III learning sequence j 

1. Chemical and physical changes in the earth's crust change rocks into soil. 

2. Soil erosion by water, wind, and gravity are examples of the constant change 
occurring on the earth's crust. 

3. Mountains are formed by folding and faulting in the earth's crust, by volcanic 
action and by erosion of plateaux. 

Grade IV learning sequence " 

f 

1 , Some rocks and minerals have a plant or animal source. ' 
^ 2. Minerals are classified according to origin and physical properties. 

3. Air exerts pressure in all directions. Air pressure can do useful work. 

4. Air cofttains dust and other pollution. 

5. The topsojl.cn which life depends is a thin layer of the surface of the earth. 

6. A lack of balance in non-living things exists because of the changes oMhe 
earth. * 

Grade V learning sequence * - 

1^ Changing environments affect living things. * 

2, Living things have changed over the. ages. * 

3, The oceans are a source of minerals. 

4, Some mining operations threaten other resources and are threatened by 
depletion. ^ 
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Grade VI learning sequence 

1. Soils are a combination of minerals, living organisms, organic /matter, water 
and air. 

2. Water is a self-replenishing and ,self-depleting resource, it is intermittently 
replenished by precipitation and is steadily depleted by evaporation, perco- 
lation and surface- and underground-runoff. 

3. Forests are constantly undergoing change, and as they mature, and are 
harvested or die, some species of plants and animals may be replaced by 
others. , 

~"4. Wildlife population are decreased by many natural and man-made factors. 
5. The 'erosion and misuse of productive topsoH helped to cause the 

disappearance of some nations. A shift in fertility of surface soil can cause a 
shift in human population.* 

Lower secondary stage learning sequence 

1 . The planet earth has many examples of geologic changes. 

2. ro$s»s are evidence of former plant or animal life, 

3. Living things have changed through the ages., 

4. Changing environments affect living things. 

5. Man influences living things by changing the environment to meet his needs. 

% D. When matter chainges from one form to another the total amount 
remains unchanged 

Gradt I learning sequence ^_ > 

1. Water dissolves many substances, 

2. Water expands when frozen, Vvarm water rises. 

3. Wind is moving air. ' 

Grade II learning sequence 

1. Water evaporates to become, a gas (water vapour) and freezes to become a 
solid (ice or snow). 

2. Physical changes in matter can be both helpful and unhelpful 

Grade III learning sequence 

1. Properties of a substance affect its reaction with other substances. 

2. Through the process bf decay or decomposition^organic matter is broken 
down to form sc£j humus. 

3. In chemical or physical change, the total amount remains constant. 

4. The sun's energy striking a surface is absorbed, reflected and/or transmitted. 

Grade IV learning^* quence ^ 

0 1 . Weather forecasting is bas*d on the knowledge of the weather elements. 

2. Chemical changes in matter produce useful products. 

3. Matter exists in srrtall units called moieculevand atoms. 

4. Atoms have weight. * 

IT 
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Grade V learning sequence 

1 . The constant composition of the atmosphere can be upset by the activities of 
man. 

2. Chemical changes in matter can be destructive or constructive. 

3. Knowledge of the concepts underlying combustion enables us to prevent 
losses byjire. 

Grade VI learning sequence 

1. Living micro-organisms, fungi and small animals help to decompose the 
organic matter in the soil. 

2. Living things depend upo>N>acteria in the soil to convert inorganic matter 
into usable nitrates. I 

3. Weather management is carried out by smudge pots, trees used as windbreaks 
and cloud seeding. 

Lower secondary stage learning sequence * 

1 . Matter can be transformed to produce energy. 

2. Some minerals are valuable forms of matter which can be converted to usable 
products of energy. 

3. Production of electrical energy is dependent upcrf) natural resources. 

4. The use of electricity, synthetic materials and nuclear energy may not reduce 
the pressure of depletion of scarce resources. 

E. The economy of a region depends on the utilization of its resour- 
ces and technology 

Grade IV learning sequence 

1. Trees and products from trees are vital to the economy of the community, 
city, nation and the world. # 

2. Fertile soil was partly responsible for the patterns of development and the 
speed of advancement of technology. 

3. Careful land management practices help to reduce the flood waters and silt 
that small streams empty into rivers and lakes. 

4. Forests are important in helping to protect watersheds from droughts and 
floods. 0 

5. One phase of wildlife management is the proper control and manipulation of 
-habitats by man through (a) fire, cutting, and spraying, (b) flooding, (c) food 
and cover planting, (d) lakes and stream improvement and (e) sort conserva- 
tion practices. 

Grade V learning sequence 

1 . Man uses the resoonw effNe environment. 

2. Wise use of community resources tends to assure their availability. 

3. A nation's physical f*und5£5f* is its soil resource, and the nation's success 
^depends much on how well tmT soil resource is managed. 

he oceans provide" high-quality protein for the diet of man, and minerals for 
his industries. i 
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5. Planting, experimentation, and selective and clear cutting, foHowed by 
replanting and fire CotfOi are part of the work df managing foresti 

6. Carelessness that often results in the destruction of natural resources includes 
x soil erosion, fire, 'drainage and pollution of water. 

Grade VI learning sequence 

1. There are two types of resources— renewable and non-renewable. 

2. We hold title to and can as stewardsor trustees freely use our natural resources. 

3. The nature and abundance of a community's resources change during a life- 
time. * ^ 

4. Various kinds of .industries will need to depend on the scientific method and 
scientific practices to solve their problems as polluters of the environment. 

5. People cause pollution and destruction of natural resources, and people 0 
citizens have a responsibility to conserve resources and prevent environmental 
degradation. 

Lower secondary stage learning sequence 

1 . Man has learned to conserve and improve soil-by using fertilizer and lime, and 
by erosion control, irrigation, and other conservation practices. 

2. Forest-management practices will sustain catchment areas and prevent waste- 
ful lumbering and soil ecoston. 

- 3. A continuing and adequate supply of fresh water depends on the wise use and 
development of water resources. * 

4. Industrial pollutants can be disposed of with minimum damage to the 
environment. 

5. Recycling of wastes can diminish pollution and depletion pf resources. 
8. Deep concern on everyone's part can lead to the enhancement of the . 

environment. 

7. Growing population and increased demands for agricultural and industrial 
% products may cause pollution problems and the depletion of resources. 

■ Strategies for introducing environmental education 

In primary grades, environmental education concepts are integrated 
into existing subject areas. In lower secondary, the first science course is 
.now Environmental Sicience. In order to be effective it must be related to 
Hfe situations and to the other subjects of the curriculum as well. This will 
enaBle students to learn other subjects well and to relate environment to 
such subjects, particularly advanced Science and Social Studies, 

Preparation of curriculum and instructional materials. Various curric- 
ulum development activities were initiated to enhance pupil achievement; 
the' major undertakings were the development of the Elementary Learning 
Continuum (ELC) and the Experimental Elementary Education Program.' 

The ELC defines basic learning elements for all children and indicates 
how these should be sequenced fbr mastery. Key Behavioural Indicators 
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(KBIs) have been identified and are reflected in the revised ELC. These 
^ KBIs are development-oriented and contain values intended to remedy 

certain weaknesses in Filipino learners identified by researchers. The ELC 
has been fielded for tryout and the 1980 output consisted of a revised 
version on the basis of analysis of feedback data. UNICEF has assisted 
with its printing. 

The Experimental Elementary Education Programme started in the 
school-year, 1974-1979 and has now completed its tryout. It was designed 
to satisfy the need for a curriculum which would produce good outcomes 
in the basic skills. When finally approved, the Programme will offer fewer 
subjects in the first two grades to allow mastery of basic skills. In effect, 
Science and Health subjects provide most of the content in learning English 
whfl . C . S P C "? > Studics Character Education provide most of the content 
in Pilipino in grades I to ID. It also provides a common work-education 
curriculum for boys and girls which emphasizes the learning of Values. 
In addition to the ELC andJEEEP, the following are Pupils' references: 
• — Soil conservation foA^K-grjwle VI 

- Credit consciousness for K -grade VI 

- Dangerous drug prevention education for K-grade VI 

- Agrarian reform for K-grade VI 
• • * 1 

Teachers have references on the same four topics, as vyell as the fol- 
lowing: ' « 

- Southeast Asian Science and Mathematics Experiment 
(SEASAME) Manual for teachers \ 

- Instructional package of literature, music and dances 
and handbook for a self teaching kit ^ 

In addition there are pamphlets, radio and television materials, mod- 
ules, a 'do-it-yourself the kit, audio-visual materials and evaluative instru- 
ments. 
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.Learners' activities 

Examples of experiments. On the pages which follow am thres Out- 
lines of experiments undertaken in the elementary and secondary grades. 

' GRADE I * r 

Area ANIMAL LIFE Unit ; THE EARTHWORM ITS HABITAT 

Part I. TH£ EXPERIMENT , ' * 

1 . fte want to know: ... 
a\ Where do earthworms live 7 » 

b) In what kind of soil do earthworms grow best 7 Why ? 

c) What do they do with the soil in which they live? 
2 We use, 

a) Four open wooden boxes, 15 cm wide, 30 cm long, and 15 cm high 
Box A— containing clay soil 

Box B— containing moist soil with decaying leaves, grasses and twigs 
• Box C -containing sxony setf—^ v — 
Box D-containing sandy soil. 

b) Twenty earthworms of the same size iriB species. 
3. We do: 

Fill the four wooden boxes with different kinds of soil as merWnefrabove. 
The boxes should not have holes. Put five earthworms into each of the four 
bqxes. Coyer them with netted bamboo strips to prevent the earthworks from 
dorrjing out of the box and at the same fSne allowing air to go into the boxes. 
Divide the pupils into four groups, each group to observe the box assigned to 
it" and to make a record of observations using the following or similar table. 



Conditions observed 


* Box A Box B Box C Box D Remarks 


1. Number of 
healthy earth- 
worms 


End of first week 




End of second week 




2. What difference 
do you see in 
their heal th? 


£nd of first week . 
End of second week 




3. Number of casts 
f in each box 


End of first week * 




End of second week , 




4. New earth- 


=. — ^_ 

End of first week 




worms 


End pf second week 


J 
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* 

4. We observe: 

a) In which box are* the earthworms healthiest? ^ 

b) In which box are there the most casts and new earthworms? 
5>, We learn: S * 

- a) How does moist>wormed soil with decaying leaves and grasses help earth? 
Why? 

b) What purpose do decaying leaves and grasses serve 0 

c) Do you think earthworms are beneficial to people 9 In whaj way 0 

6. We propose to do: 1 

a) Have an extension uf the experiment by having a field tnp to a canal, to a 
farmer to a creek. Where do earthworms abound? 

b) Why do earthworms live in these places2cf 

7. W&hope to make: ' s 

' a) Are there places in the school yard and in your dwn yards which could be 
developed into wormeries? How can such wormeries be^pade? 
How would you like to make such wormeries in^e school yard and in 
your home lots? (Arrange to have wormeriefniade in the school yard and 
* in the children's yard). 

8. Reference: 

Encyclopedia Britannica Jr., p. 214 t N 



IMPLICATIONS FOR' OTHER SUBJECT AREAS ' 
c 

1 . Good manners and right conduct: . 

a) In what ways can we show kindness for and appreciation of earthworms? 
Should we allow the worms to die? 

b) Should children play in places where earthworms are fourtd? How? 

^ 2. Arithmetic: * 
I a) Count the number of earthworms in the difjfferent boxes. / 

b) Add the number of new earthworms to the number of did earthworms in 
each box, In all the boxes. f 

c) Add the number of healthy earthworms. Add the number of earthworms 
that are sick. Subtract the number of sick earthworms from the total 
number of earthworks. 

d) Measure the length, width, and height of the boxes, the length of the 
earthworms. 

e) How many casts of sofl' are found in each box? 

0 Have pupils count tne.numberof wormcasts found in th^irhome lots. 

3. Language arts. m 

a) TeD short stories about earthworms. Ask those who have ha#xperiences 
with earthworms to tell the class about them,. • 

b) Read the observations made on the different boxes. 

c) Call attention to the spelling of the words used irt tfl experiment. 
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4. Social studies: 1 

a) Lessons on the needs of earthworms. Why do they thrive in certain soil 7 

• b) Why are tarthworms important to farmers 7 To fishermen 7 

c) Health:' How can we savt the unhealthy ones 7 

> * 

5. Music: 

a) Sing songs of appreciation for the earthworms., Are they ready-made songs? 

M 6 Work education . 

a) Prepare the boxes for the different soil. Weave bamboo strips to cover therfK 

b) Collect different kinds of soil. 

c) Develop wormenes m school and home yards and transfer earthworms to 
farms and yards where they can multiply and build worm casts. 

fl) Proy^e the value of worm casts to plants in the school and pupils 1 homes. 



CRADE III * . 

» * • \ 

Area : FOODS */P nit UTILIZATION OF GARBAGE/ 

Part I. THE EXPERIMENT * § 



1 . We want to know 



Does garbage have value 7 v ^ v 

2. We use: * ♦ 

Banana and papaya peelings, eggshell^*, shrimp shells, headland bones of dned 
fish, camote (sweet potato) leaves, darak (nee husks), chickens. t 

' 3. We do. 

Buy two live chickens (chicken A and chicken B) of th3|£teiTie size and weight.. 
Get banant and papaya peelings, eggshells, shrimp shells, heads and bones of 
fish, camo te leaves, darak. 

The pupils are divided into groups. 

Group I grinds the heads and bones of the dried fish. Group II chops the 
peelings and camote leaves. Group III chops eggshells and shrimp shells. 
Group IV mixes darak with a small amount of water. ^ 

Next, grdups I, II and Til mix all the refuse together. They feed chicken A 
with the mixed refuse, ^j/up IV feeds chicken B with darak only. 

4. We observe: II \ 

a) Does chicken A like to eat the mixed refuse 7 
' b) Compare the weights of chicken A and chicken B every week for one 

month. Record your observations in the following table: 

Chickens One week ■ Two weeks Three weeks Fourw^eks 
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5. Wekarn: 

a) Do chickens like to eat mixed refuse? 

b) Is mixed refuse better chicken food -than daraki. 

^ 6. We propose to do. - 

a) in school: We encourage our friends to place fruit peelings and food scraps 
and waste in a receptacle and gather these for chicken fpod. 
I b) In the community We promote the use of fruit and vegetable peelings, 
• eggshells and other refuse for poultry food. * 

7, We hope to accomplish ^\ x 

Help people to appreciate the value of food refuse and to use it fof poultry 
.food-. This should reduce dirty and foul-smeiling surroundings. 

Part II. IMPLICATIONS FOR OTHER SUBJECT AREAS ' 

1 . Language arts, j 

Teach such expresSWffs as banana peelings, cho{>, grind, garbage, feed, refuse, 
carnote, darak t mix together. Write a short paragraph on how garbage can be 
of value. Read the paragraph and invite discussion. 

2. Arithmetic ' 

Weigh the chickens using kilos or pounds. Compute how much money was 
v saved when chickens were fed with the mixed refuse. 

3. Social studies. 

How does using waste help the community? 

HIGH SCHOOL ' ' > 

Unit II-HOW MAK^ONTROLS LIQUIDS' AND GASES 

Topic A-Pressure of liqyids: . . 

Experiment 2-Downwar9 pressure q( water 
P^ase I 

a) We want to know. r - ~ ' 

^ " To analyse and compare downward pressures of water of different depths. 
Which has a* greater downward pressure, deeper water or shallower water? 
Phase H , 
a) We use: 

' Two-foot-high can, water, two-foof-high supporting stand, corks, metre stick. 

4 a) We do. 9 . . 

Bore five holes at the side of the can, which ihould be bored four indies (10 
cm) apart from each other from the upper part of the caivgoing downward. 1 
Place the can on the supporting startdVclostf.the holes with corks, Fill the qan 
with watw. Then start removing the corks from the holes starting from the 
highest hole to the lowest. Measure the distances of the places where the water 
falls from the foot of the^upp6rting«stanrj. r 
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* b) fte'observe: * f 

. Whic£ of the five Jioles pours water farther frtfm the foot of the supporting 
stand 7 *■ 

Which of the five hojes pours water nearer to the foot of the supporting stand? 

What are the downward pressures of water a^the different depths as indicated 
by the distances of the holes from the upper part of the can or from the bottom? 

Downward pressures of water * I 

a) ar 4 incljes (tf) cm) from the bottom 



b) at 8 

c) at 12 
• d)at 16 

e) at 20 

c) We learn: 



ibs/inch or gm/cm? 



(20 cm) 
(30 cm) 
(40 cm) 
(50 cm) 

Data 



St it 



Inferences 



1 . Why does the water from the holes fall on 
different places a't different distances 7 

2. Why does the water coming from the lowest 
hole fall farther from the foot of the standi 

3. Why docs the water coming from the highest 
hole fall nearer to the foot of the stand? 

4. What "can we therefore conclude 0 



V 



Phase IV 

a) We apply: - 
How do we make use of water pressure in our homes'* 
How do the Water Authority construct watef main pipes and secondary pipes 
to the homes 7 

How much water do the homes, farfr0m the water source of the reservoir, get 7 
How much water do the nearer homes get 7 

How can the principles of water pressure be applied to irrigation of lands 7 
Phase V 

Mr Moral and ethical implication 

What problems confront farmers in using an irrigation system? 

Why do two families living in a two-storey building compete regard ing'the use 

of water faucets 7 

Do the homes receive an equal amount and pressure of water from the central 
system? 

How must the^ water main and secondary pipes be constructed so that the con- 
sumers will not quarrel? 

Do the lands of the fanners getting water froti the irrigation systems receive 
equal amounts and pressure of water 7 
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* Philippines 

Expenditure 9 y 

f Indicating the government's strong commitment to environmental 
v protection^ government expenditure for environmentally related pro ~f 
grammes. Ih 1978, it amounted to 882,000,000 pesos distributed to 
the agencies whose primary functions are related to natural resource man- 
agement, pollution control and environmental planning.* For every * 100 
spent for environmental protection in 1978, approximately £ 93 went to 
natural resource management, * 6 to environmental planning* and * 1 to 
pollution contrc^. Expenditures since 1980 will probably amount to more ; 
thah one thousand million pesos yearly. 



► 




* '■ : V 

f Appro xjnutety 7.65 p«toi ^) = one US dollar. 

163- 



er|c/"' 



19 



r > 



Environmental education in countries of the" region, . v 

/ , - \ * ' • 

A look at the future 

Proper environmental education in our schools can bring environ- 
mental pft|blems to the awareness of our people. Art awareness of these 
needs will in the yean ahead give new dimensions to the Jrends in the edu-^ 
cation 'system by focusing on the study of the environment as related to 
social problems. Environmental education should be oriented towards the 
questio^ of the human value rather than the material value. 

• Discussions are in fact under way at policy-making level in the Minis- 
try of Education to bring in Environmental Living as a major subject arel 
of the elementary education curriculum. The subject might be divided 
into ^components such as the ^flowing: 

— Living in a Socio-Eqonormic Environment (incorporating aspects of 
sociology, history; geography, economics) j. * 

* — Living in a Cultural Environment (incorporating aspects of-Music, 

* Art, PE) \ , 

— Living in a Physical and Biological Environment (incorporating 
aspects of Science, Health) 

— Living in a Work Environment (incorporating aspects of work and 
livelihood). 

Environmental education should be not just conservation education • 
concentrating only on the study of ecology and pollution.' It must also 
stress environmental concepts in the context of the social and behavioural 
sciences. - 

Select references - ' 

Philippine environment 1978. Ntfional Environmental Protection Council. An Infor- 
mation mndbook. Manila, 197b. ^ 

Primer on pollution, Alamin ang KapaUgiran Special Project > 1979* Ministry^f Public 
Information. An Information handbook. Manila, 1979. 

Annual report 1978. National PoDution Control 'Commiwotf 

Primer on Philippine environmental decreet National Environmental Protection 
Council. 9 f * 

Annual report of the Director ^Bureau of Elementary Education 1979. Manila, 

December 1979, , □ 
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REPUBLIC OF KOREA 

by Chung Kyu Charn 



Introduction ? • 

\ The Republic of Korea has a population of about 35,000,000 and, in 
1978, had an annual rate of population grovvth-of 1.8 per cent. 

Due t6 rapid industrialization since 1970, the country is now faced 
with grave problems arising from pollution of the environment. The his- 
tory of environmental education is short in the Republic of Korea but 
everyone is aware of its importance, 

» Environmental problems and issues 

National mandates! An Environment- Preservation Law was intro- 
duced in 1977, for the purpose of preventing hazards to public health and 
sanitation due to pollution of the air, water 4nd soil, and for the purpose 
of preserving the environment properly, thereby contributing to the im- 
provement of national health. * 

In order to preserve the environment and combat the problems of 
poflution, the Office of the Environment, a government organization, was 
established in 1978: It^has three bureaux: for Planning and Adjustment, 
for Preserving Water and for Preserving the Atmosphere. This office deals 
with the nation-wide problems of water and air pollution and preservation 
of the natural environment. 

A Charter for the Preservation of Nature was adopted in October 
1978. The text, in translation, of this charter appears on pages 166 and 
167. 

/ The Saemaul Undong (New ComirHi'nity Movement), which is a 
nation-wide campaign for improving living conditions and standards in 
both rural and urban areas, includes Efforts for *he preservation of the 
environment. 

Nation-wide campaigns for the preservation of nature are being under- 
taken both by the Government and by various civil organizations, such as: 

1. National Council for Nature Preservation, * 

2. National Association for Protection of Wild Animals, and 

3. Korean Alpinists Associations. 
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CHARTER FOR THE PRESERVATION OF NATURE * 



J Man w 6orn a part d/ nature, lives on its provisions, 

t and eventually returns there. All things in the sky, the earth 

* and the seas have been provided as resources fpr our life. 

| ' Nature, yhich is the source of life for human beings 

* and other living creatures, is' continuously transformed while 

% always maintaining order and harmony in accordance with % 

t the profound laws of the universe. t 

% K ' t 

| . * From time immemorial our forefathers have enteav- + | 

* outed to make theirs a beautiful land arid to* create a dispfCcf * 

% national culture in harmony with nature. ' ** 

* • ' J 
J Now, the air and water haS^become polluted in cQnse- £ 

i quence of the development of industrial civilization and the J 



♦ expansion of the population. What were once green fields % 

% have become barren, Man's indiscriminate plundering is , * 

♦ • * ^ 

♦ destroying the balance of nature. The living* environment J 
J /i<u deteriorated, threatening the survival of man and all, 
% other living creatures. ? 

A ^ 

? /f tr imperative, therefore, that all people renew their * 

♦ appreciation? of nature, take lomng care of it, eliminate ♦ 
J sources of pollution, and endeavour to restore and maintain % 
% the order and harmony therein. % 

♦ • * 

♦ * 

♦ * 
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4. Development should f be carefully pursued in har- 
mony with nature, and the preservation of nature should 
take precedence over development. 




♦ We hereby establish the Charter for the Preservation- of 
Nature, supported by the aspiration of the 'entire nation, J 
and pledge Jto -faithfully practise it, in order to bequeath to - % 
our posterity a more bedutiful and useful land. » ❖ 

* • 1. It is the duty mot only^ of the government and PuMig % 
% organizations, but also of each individual member o)£this * 
| society to preserve and take good care of nature* andj the # * 

❖ natural environment. ^ + t 

t . ' if / * 

* 2: Scenic beauty and natural resources with adtural ' % 

* • and scientific Value should be protected in the interest of all * 
% ' humanity. • . % % 

t ' . . ' • f 

❖ 3. The preservation of nature should become part of * 

daily life through education at home, in the school and in t 
% f society. 



The pollution and destruction of nature through the * | 

disposal of garbage aryt wasteland the excessive use of % 

i chemicals shoutd be prevented. * % 

•> 

6. The natural environment iqhich has been damaged % 

and destroyed should^ be immediately restored. • * 

% 7. Nature ^preservation should start by each individual * 

cleaning his immediate surroundings, and^proceeding to % 

make the entire lund green and beautiful. % 



❖ 



♦ - t 

167 



Environmental education in countries of the region 



( 




Oyster farming on the southern coast 

f 



Major environmental problems. The ertvironment in the Republic of 
Korea suffers from a large number of sources of contamination, mainly as 
a result of the rap id* progress of industrialization. Sojne of the problems 
are as follows: 

Problems related to national development 4 

1. Culture beds al6ng the seashore are damaged by industrial sewage, 

2. Crops and farmlands are damaged or contaminated by the use of 
chemical juisccticides and fertilizers containing such heavy metals 
as mercury or cadmium, and 

3. Waste from mines and sewage from cities contaminate rivers and 
reservoirs, killing fish and other aquatic life. 

w Problems related to everyday living 

1. Inhabitants near industrial complexes, are Occasionally reported to, 
get skin and respiratory diseases, ^ v 

2. People have been poisoned by Seafood contaminated by industrial 
sewage, ^ 

3. Factory workers have been poisoned by .heavy metals such as 
mercury, 

4. Due to imperfect disposal of sewage from cities, problems have 



arisen concerning the pollution of the drinking water supply 
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5, As the amount of fossil fuel used for industry increases, air pollu- 
• T tioti by sulphur dioxide, hydrocarbons and nitrogen oxides has 
taken place and is becoming a threat to national health. 
ProUtems related to global ecology ^ 

1. Pollution of the sea by oil discharged from ships has bepn reporte^-^ 
♦ 2. Radioactive substances hare been reported to hav^ leaked from * 

atomic power plants, and , 
3. Considei i able amounts of sulphur dioxide) nitrogen, dioxide and 
hydrocarbon compounds are released into the atmosphere^y oil 
combustion and m$y affect the global ecology. 

Major environmental actions ' 

. * Government action 

As we have seen, the Environment Preservation Law was introduced 
in 1977, the Office of Environment was established iry 1978, and the. 
Charter for the Preservation of Nature was introduced in 1978. 

Civilian action * ' 

1. Warnings or reports of damage by pollution are given by the mass 
. ^ mediaL 

2. Various civilian organizations mentioned above are engaged in ^ . 
efforts to preserve therenvironment. These organizatifcns art Sup- 
ported partly by the Government. 

One of the most important joint efforts is a project called jthe Nature 
Preservation Movement. It started in 1979 as a national campaign tf show 
^ the Eyblic the vital importance of environment preservation and to encour- 

age action to protect the natural environment from hazards and pollution. 
s> It was formed by the joint efforts of th* government and civilian organ- 
izations concerned. v 
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The project's objectives are to: 

1. Carry out activities for preserving thV environment, ' K 

2. Cleanse the natural environment, - f . 
3- Offer education and guidance in environmental preservation^ 

4. Establish and manage facilities for environment*^' preserv^ort, 
' and*. • ' ] j # 

5. Find and report damage to the, environment. 

People throughout the cc\intry are asked to participate, especially in 
the civil services, and all schools are requested .to join the project, which 
undertakes the following activates: 



1. Restoring the natural enjrironment wh^e it Ills been dajnaged, * 



2. Prdtection arid repairing of natural and historical resources of 
cultural "valtie, 0, g| ^ 



e|e it nls 1 



3. Cleansing neighbourhoods, rivers, ipound 
< • 4. Educationjn environmentalpreservation. 

The project's special feature is that it will be continued for many 
yeaxs and is being carried out by the joint efforts of the government and 
the people, alVof whom are urged to participate. 

Environmental education 

There is one undfrgraduate course in natufe conservation, and there 
are two graduate schools for environmentaTltudies. These educational 
institutiops aim to educate specialists and teachers ih environmental pre- 
servation. 

Curriculum development in environmental education 

We are living in an age when our hopes for a happy and satisfying life 
ar£ frustrated by the destruction of the^natural environment caused by the 
pollution of water and air, and by the pastes produced by industri; 1 
ization. In addition, we are facolwith new (kinds of hazards such as noise, 
vibration 1 ; and pesticides 'and otner poisonous chemical substances. Iqv. 
help restore our natural. environment and taf free it of such hazards, en- 
vironmental education conducts systematic studies of the issues anjl prob- 
lems of the natural environment and its improvement, and entourages * 
awareness of the biosphere and its problems. 

We face serious, environmental problems arising from various causes. 
Pollution, of all 'kinds is being caused by rapid industrialization without 
proper waste control, while the number of cars on thdVoads is increasing** 
at an annual rate of 15 per cent a year anrf use of energy by 8.5 per cent a# 
^ear. There is rapid expansion of urban areas due to population growth^ . 
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and a i^pid increase in the number of sewage p^nts, which nSw total 
18,901. There are also a scarcity of drainage systems in cities ai*d a short- 
age of money to spencl on the prevention of pollution. 

The. objective of envfarbru^pntal education in primary and secondary 
s<&oDl is to give pupils general ideas about environmental preservation and 
about hazards caused by pollution. This objective appl^to education of 
the general public as well. * 

In an effort to ease the environmental problems which result, special- 
ized environmental education aims to train experts to Seal with these 
problems find to develop new technology and methods for solving them. 
It alpo analyses environmental data and. conducts research anfl investi- 
gations into methods of environment preservation. \ 



Opening day at a large primary ^fool 



rfhe country has not yet prepared concept maps or concept sequences 
for environmental e( ^dBKL as a basis for curriculum development, but 
intends to prepare tha| pc'ncar future. In all primary and secondary 
schools, environmcntal^Wcation is included in existing subjects. In col- 
leges and universities, students of ,engineerir% departments and agriculture 
departments take environmental education as a separate subject. 

Preparation of instructional materials. The objectives and concepts of 
environmental education are presenrted in textbooks and through audio- 

- ^ ' 471 



9 

ERjC 



2Qt> 



\ 



Environmental education in countries of the region 



visual materials. An example of a learning sequence for gra'Huate students 
in Environmental Hygiene is as follows: J % 

— Carbohydrates, proteins, lipids, minerals 
and vitamins. 

— Chemical properties of nutrients. • 

— Methods of analysis of nutrients' * 

— Food preservatives, synthetic sweeteners, 
synthetic^ colouring agents aniothers. 

— Physical and chemical properties and food 
additives. 

— Methods of analysis of food additives. 



1. Nutrition 



£. Food additives 



3. Food intoxication 



4. Drinking water 



— Chemical and microbial intoxication of 
food. 

— Treatment of food intoxication. 

— Chemical and physical properties of drink- 
,ing water. 

— Methods of analysis of drinking water. 

5. Water pollution Physical and chemical analysis of water 

\ pollution. , . * 

— Treatment of wdter pollution. ^ 

6. Air pollution — Chemistry of air pollution. 

— Methods of analysis and treatment of air 
pollution. ~ % 

f Learner activities. Few activities are undertaken by pupils in primary 
i«*nd secondary schools except attending clashes in which they learn 
through textbooks and teachers. Undergraduate and graduate students 
undertake some experiments, investigations and field work, guided by 
professors. \ k -^T 

Mechanisip and procedure for curriculum development. Various jour- 
nals, textbooks and research reports are published by govcrnift en t -comm is 
sipnec^ academic bodies or universities. For example, the Korean Nature 
Preservation Association and the National Council for Nature Preservation 
have issued journals and instructional materials prepared by specialists. 

Teacher education 

"teacher education programme!. One teacher is assigned to take 
charge of environmental education in each primary and secondary school. 
- These teachers are given special training by the National Council for 
Nature Preservation. They a*e trained to instil in pupils a love of nature 
and the urgent need to preserve the environment. 
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Children discover living things outside a large apartment complex. 



All teachers at primary and secondary schools arc .required to be 
tmned to give instructions while teaching subjects related to environmen- 
tal preservation. - „ 

i. 

Specif teaching n&terials. Government-commissioned' academic 
bodies prepare and provide to teachers various education materials suit- 
able for environmental education. 
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Young women working in a modern greenhouse 



Implementation 

A government committee," headed by the griipe minister, draws up 
national policies and co-ordinates programmes of environmental education 
at different levels, through the work of other governmental organizations 
such as the Office of Environment. %, ^ 

Administration ami management. With the support of the govern- 
ment, a nation-wide organization of civilians concerned with preservation 
of the environment was established ^called the National Council for Nature 
Preservation. It undertakes' environmental education for j$t peojale 
through its nation-wide branches and various other organizations related 
to the Conservation of nature. * • 

Evaluation. A govenrtnent 'survey indicates that, up to 1979, the 
following m|ub|fchad been achieved through enviroiynental education 

' 1. Awareness of the importance of preservation of the fhvironment 
had increased; " - w ' " ' 

2. The public had participated actively in campaigns' to keep the 
environment clean, including communities and nearby niountains 
and rivers; , 

, 3. Environmental education had bedome a separate subject to be 
learned by everyone, and many people had attended lectures on 
the subject; 
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4. Increasingly mope materials for environment education wcrc'being 
~* prepared, and # \ 

5. Academic activities in research and investigation had been invig- , 
j orated. 

Future directions 

4 * 

Environmental education will be directed toward making pupils and 
ti\c student* aware of hazards and threats to humanity resulting from 
contamination of the biosphere. Methods and techniques for preserving 
v and protecting nature and its resources will be^taught. The learning of the 
Charter for the Preservation of the Environment, the Law of Environmen- 
^ tal Preservation and Environmental Hygiene will be included in the curric- 
ulum. 

Through mass communiAtion and lectures by specialists, the diffu- 
sion of environmental information to the general public will be continued 
to 'encourage among all people the awareness that thcifuture happiness 
ai|d even the survival of humanity depends on preserving nature and its 
resources. rj 
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SINGAPORE 

by Richard Urn [ 

Introduction ^ 

In 1970, the Member States of the United Nations adopted a resolu- * 
tion concerning development for the 197Ur80 decade. The resolution 
began, "Recognizing that the level of living ofrountless millions^ people 
s in the developing part of the wofld is still pitifully low. . . and that while 
a part of the world lives in great comfort and even affluence, muctrof the 
larger part suffers from abject poverty. . . in thetronvicjion that develop- 
ment is the essential path to peace and justice, governments dedicate 
' themselves anew <o the fundamental objectives enshrined in the Charter of 

the United Nations, namqjy to create conditions of stability and well- ^ 
being and to ensure a minirnum^tandard of living consistent with human 

dignity through economic and social progress and development/' 1 
■ 

The resolution adopted for developing countries recognized the need 
for a development policy based on converging efforts in social and eco- 
nomic undertakings. 

It 4 thus tried to reconcile two opposing forces: the desire for economic 
growth and the increase of production necessary for social and economic 
investments on the one hand, and the consideration of the spiritual side of J' 
man as the ultimate goal of development, economics representing only 
one means towards this end on the other. 

The Republic of Singapore, like otfier Member States of the region, 
has been making rapid economic and social gain*, only to find that such W 
development can bring new problems to the total cnvifonment. s* 0 * 

i Environmental problems and issues 

/ 4 

Geographical description. The Republic of Singapore has a population 
of just over 2.39 million (mid*1980) living in^m area of 616 square kilo- 
metres. This gives a population density of more than 3,880 people per 
square kilometre, the second highest in the worfd. The islands Singapore 
• ij^mostly flat with the highest hill no more than 166 metres. 

1. Excerpt from a Resolution of the General Assembly of the U^jteci Nation* (1970/*. < 
2726/XXV), reprinted b4 International JournaTof Health Education /(XVIII/2, 
P.74). > 
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Much of Singapore is tropical garden, but intensive buUding hoi* 
encroached upon this. 

Situated almost on^the equator, Singapore has-a high annual rainfall,, 
high humidity and warm temperature, conditions which can foster rapid 
bacterial growth, organic decomposition and the propagation of disease- 

tarrying insects. * 

National policies and directions. , Singapore's physical, geographical 
(" and climatic attributes together with the current rapid pace of urbanization 
and industrialization make the island vulnerable to environmental pollu- 
tion. Hence, keeping Singapore clean is a crucial problem. There are good 
reasons for seeking to make Singapore a clean, healthy and green garden 
city. clean and litter-free city raises national morale and civic pridcand 
mear$ a great advantage in attracting tourists and industrial investments. 
More importantly; a clean city will improve health and livinfe conditions. 

Early efforts toward control of environmental pollution relied main-, 
ly on providing an efficient public cleansing service with little or no 
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community participation. It was soon realized* "however, tha^ without 
public co-operation even the most efficient service cannot achieve the 
desired .results . _ 

As a result, in 1968, the "Keep Singapore Clean" campaign was be- 
gun in a national effort to make Singapore one of the cleanest countries in 
the world. A National 'Campaign Committee was fanned, headed, by the 
Minister fot Health and comprising representatives from government minis- 
tries, statutory boards and private organizations who 'planned and co- 
ordinated the activities of the campaign. 

A preliminary measure was^he amendment of outdated public health 
laws and the enactment of more effective new laws. Thermovisions of the 
new laws had to be publicized and explained to the people during the 
period. of the campaign to gaii) the acceptance of the majority. 

These national educational campaigns, usually lasting a month, have 
been repeated, since 1968 to reinforce the public's awareness of their 
responsibiljg^ and rOle in improving the quality of the environment. 
Specific health hazards have been highlighted each year. In 1569 the 
focus was on trie mosquito health nuisance and in 1970 it was on environ- 
mental pollution problems. The following is a list of the campaigns from 
1968 td 1976:. v 

196fc - Keep Singapore Clezli 

1969, — Keep Singapore Gean and Mosquito-Free 

1970 Keep Singapore dean and Pollution-Free ^ 

1971 — Keep Singapore PollutioYi /ree 
,1973 - Keep Our Water Clean 

1974 - Food Hygiene 

1975 - Better Food for Better Health 

1976 - Combat Infectious Diseases 
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Like most major cities^oLihe world, Singapore is also confronted 
with the problem of p<JMution of thq, environment resulting from rapid 
urbanization and industrialization. The government realizes that economic 
development should not be^t the expense of social improvement because 
economic development has as its objective improved welfare, including the 
health of the community/ 

Formation of the Ministry of the Environment. A major step for- 
ward was made -in 1972 'towards a better environment for Singapore by 
the formation of a new*Ministi*y of the Environment. 

This ministry took over the responsibility of environmental health, 
including public cleansing, 'from the Ministry of Health. It also took over 
sewage and drainage works so that all anti-polluuon and related matters 
could now be dealt with by one ministry, leading to more effective action. 

The c>bjective of the Ministry of the Environment is to maintain a 
high standard of environmental public health -and cleanliness through 
preventive and other control measures, ^ts functions are: 

1. Environmental public health control; • , 

2. Sewage and water pollution control; and 

3. Drainage control and flood alleviation. 




Public health in the working environment is a matter of concern. 



Environmental ^education in countries of the region 

Under the environmental public health division are port health 
services, epidemiological investigations, vector-borne disease control, food 
hygiene control, hawker control and licensing, and public health educa- 
tion. 'Environment 9 therefore embraces a wide area from the prbvision o£ 
modem sanitation to food hygiene to keeping Singapore clean and dise^e- 

/ •. • • • . 

Major environmental problems and issues 

1 Land scarcity. As one of the tj&t densely populated states in the * 
0 world, Singapore must cope with heavy demand for land space. Many of 
its environmental problems are related to urbanization and the r^pid 
' development of land. The problems are aggravated by the rapid growth of 
industries and public housing programmes and the ever-increasing demand 
for commercial land in the city centre.* . . 

Industrialization and "pollution. Rapid industrialization and urban- 
ization have increased not only demand for watflr but also discharges of 
industrial and domestic effluents. Water and air pollution are subjects of 
concern for environmental control. 

Singapore has no abundant natural water supply so there is a need'to 
conserve water. Water is supplied mainly for drinking, domestic and 
industrial use, public cleansing and fire-fighting. Consumption must be 
met within the constrains of land scarcity and high population density. 
Apart from impounding run-off from the central protected catchments, 
run-off water /from unprotected rural catchments is also now used for the 
water supply. Use of thi± lower-quality raw water requires effective pollu- w 
tion control arttf proper catchment management, through provision of 
advanced treatment processes. 

Water pollution is mainly caused by the indiscriminate discharge of 
refuse, debris and liquid waste irito watercourses. Therefore, water flow- 
ing in drains and canals must not be allowed to be polluted or littered. 

Solid waste disposal. With a high population density, growing pace 
of industrialization, improved standards of livings greater use of packaging 
of consumer goods, and rapid building aryl demolition, die amount of 
refuse being disposed of is increasing. Currently, about 2,700 tonnes of 
refuse arc dumped daily in sanitary land-fills or incinerated in a modem 
incineration plant. The latter method, now used for about half of all 
rubbish, offers a long-term solution for Singapore, with its land scarpjty. 

yVector-bome disease. Among the important infectious diseases 
endemic in the country is dengue haemorrhagic fever (DHF). This disease, r 
transmitted by the Aedes mosquito, was first reported in Singapore in 
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1960. It then became endemic with occasional outbreaks. Major epi- 
, dqnics occurred from 1966 to 1968 an^ in 1973. • 

The problem of DHF is that it is .a disease associated with urbaniza* 
tion and development, and the creation ofjnan-made breeding habitats in 
homes and construction sites. But education can play an important role 
in the^rontrol of the disease. • » * 

Food-borne disease. The presence of large numbers of street vendors 

selling food to the*public poses a problem of maintaining food hygiene 

because these hawsers generally lack proper facilities for preparing and 

servlhg of food. They also l^fck proper disposal of discarded wastes, which 

are thrown on roads and intp drains, leading to Jittering aud pollution of. 

the watercourses. Street vendors also create traffic congestion, especially 

in the city area. 

t » 

In order to eliminate this problem, while recognfeipg that hawkers 
provide relatively inexpensive food, the government in ft)71 embarked on 
a programme to build 'food centres' to house all Tiawkers so that they 
could conduct their business in conditions conducive to good foofel and 
personal hygiene. These Mood centres' are provided with a water supply, 
wash areas, sewer connections, protection against pollution, lighting and 
electricity.* 

Even with itpproved ftrilities, hfcwever, knowledge of*fobd and per- 
sopaljhygiene may be inadequate. This is also true for other food estab- 
lishments like restaurants and ccrffee shops. Health education is therefore 
important for hawker* and other "food handlers to gain knowledge of 
hygiene and to prevent serious outbreaks of food poisoning, viral hepati- 
tis, typhoid or cholera. 

Environmental education in schools * 

Environmental education is not taught as a stfbject in school, but 
subjects in the swool curriculum include /on^ent related to the study of 
ecological ami environmental education., 

In primary school grades III to VI, emphasis is placed on the main 
theme *Man and his Environment' in the science curriculum. 

In the secondary schogl forms III and IV, students can take the sub- 
ject "Human and Social Biology' which includes environmental studies. 

_ School participation .in mass environmental ^ducation. Schools have 
been actively involved in the National Campaigns since these were first 
latitlched in 1968. Students take part in competitions such as slogan and 
poster designing, quizzes, debates, oratory contests and erfsay and song 
writing. Talks are gjyen by guest-speakers, principals and teachers during 
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3 ' ■ " ' ' 

assemblies and lesson-ppiods in most subjects, particularly Science, Civics 
and Education for Living. 

Science* camp. This is basically a field-based biology camp that is 
conducted twice a year during school holidays, for both pre-university 
students and selected teachers-in-training (Certificate of Education 4 A' 
level teacher). It was initiated in December 1978 by the Singapore Sci- 
ence Centre. Field studies of ecological systems include freshwater life in 
the stream and the pond, coral reef life, the mangrove habrtat and other 
aspects of land and water resources usage. The objective is to create a 
solid understanding of nature around us and the environmental implica- 
tions, for Singapore. 

Education of the general public t 

Non-formal environmental education aims first at informing the 
public about environmental health problems and teaching positive health 
measures that should be adopted to confront these problems. The health 
problems are those that come under the charge of the Ministry of the 
'Environment, as indicated above. ^ « 

Public education is commonly carried out through massive campaigns 
and more recently by smaller-scale programmes on specific topics such as 
fopd-borne disease, DHF and proper disposal of refuse. Brief outlines of 
sAne of the more important of th£se programmes: 

Qean environrpent and antipollution. This educational project aims 
at creating public awareness of the consequences of littering and pollution 
of our land and watercourses and suggests ways of preventing this from 
happening. An eight-panel exhibition display hafc been produced. Colour 
slides on various aspects of pollution management arc also produced. 

Food hygiene. This project is aimed at all food handlers, to encour- 
age a high standard of hygiene in food preparation and handling. Colour 
* slides are produced for educational talks, as well as a series of educational 
pamphlets and posters. Articles are also written for public magazines,and 
publicity is given on television. 

Vector-control education. This campaign educates the public on the 
breeding habitats of the Aides mosquito, which transmits dengue fever. 
, As the habitats of the mosquito are man-made receptacles, the people can 
counter the disease by taking preventive measures suggested by the govern- 
ment. Colour slides as well as pamphlet^ and posters are produced for 
educational talks. Exhibits are also made for display at schools and com- 
munity ftntres. * ; 

Proper disposal of refuse. This project aims to encourage the public 
to dispose of their refuse in a proper and hygienic manner. Pamphlets are 
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Young pupils have easels and try to draw birds and animals. 

produced and distributed widely to householders and shopkeepers, 
message is also highlighted in the press. 

To stimulate public participation! educational and publicity materials 
are produced and distributed. Following the campaign, the exhibits are 
mbved to several community centres throughout the island. < Publicity 
materials bearing educational messages are also made fqr transmission oVer 
radio and television, and the military's staff deliver educational talks in 
schools and community centres, whj<^h often follow up with community 
projects such as 'clean-up* of thr rxi^bourhood. 




TMcher-training in environmental ecSfefttion . f) 

Jeach^rs-in-training receive instruction on th<? various aspects of eco- 
logicalland environmental education through one or l>oth of the following 
pre -service courses: 

1. Teaching of Biology Science (for Diploma of Education students), 
and ' . t 

2. Teaching of Science (for noiC-grJluate teachers). * 

- Each course includes discussion of how to teach and to create among 
students greater awareness of and commitment to ecological, environmt 
tal and social issues that have urgent nati6nal and international significant 
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Implementation of environmental education 

' ' I 
Administrative arrangements for mass media. Mass campaigns usual- 
ly involve the use of newspapers, radio and television to disseminate the 
educational message. The government -owned radio and television stations 
in Singapore co-opeTate and support the ministry by producing news 
documentaries, interviews, panel 'discussions and advertising slogans. The 
local press prtvfdes coverage of campaign activities.. Editorials often voice 
support of public campaigns. ~* 

Evaluation of programmes. This takes two forms: s 

■% 

1. The Ministry of the Environment holds environmental health talks 
at schools. At the end of the school talk, accompanied by colour 
slides, questionnaires are used to gauge the knowledge acquired 
and the understanding of concepts. 

2. Major public environmental education programmes are evaluated 
_ , by surveys taken before and after implementation. The indicators 

of effectiveness for some activities would be a drop in the health 
problem wheft jurveyra, and for others a decline in, for example, 
food handling offences in a programme to improve food hygiene 
* practices. 

Costs. The education section of the Environment Ministry has a bud- 
get of about 270,000 Singapore dollars per year.* The estimated annual 
costs for the five financial years from 1980 to 1985 are gitffen belbw. Each 
year shows an increase of about 1 5 per cent. 

1980 - S$270,000 1983 - S$410,000 

19ai^- S$310,000 1984 - S$470,000 N . 

y&2 - S$355,006 1985 - S$540,000 .□ 
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SRI LANKA 

by A.A.MR. Panamaldeniya 

Introduction % 

% In Sri ^anka the importance of the protection and improvement~of 
the environment has gained constitutional recognition. 

In Chapter VI (The Directive Principle of Jttate Policy and Fund am en- 
taljjuties), the Constitution of tta Democratid^ocialist Republic of Sri 
ianjdi, Article 27 (14), declares:~The State shall protect, preserve and 
improve the environment for the benefit of the community. " 

In the same chapter, Article 28 (f) lays^lown a fundamental duty to ' 
aft citizens: 'To protect nature and'eonserve its riches." It is to be notek, 
however, that the provisions of Chapter VI do not confer or impose legal 
rights or obligations, and are not enforceable in any court or tribunal. 

The significance of these provisions lies in tljlc fact that they should 
guide Parliament, the President and the Cabinet of Ministers in the enact- 
ment o£ laws and governance of Sri Lanka for the establishment of a just 
and free society. 

Summary of legislative acts affecting environmental management 

4 Legislation to prevent pollution of rivers, streams and the atmosphere 
1. Crown Lands Ordinance and Act (1947-1949). 
These give tne State the power to take measures to prevent pollu- 
tion of public lakes and streams. 

2. Thoroughfares Ordinance and ,Act (1861-1953).^^ 

These make it an offpnee to throw rubbish or other harmful 
objects into rivers and canals. 

3. Colombo' Municipal by-laws. 
These forbid the 'corruption' of water by chenycals. ^ 

4. River Valleys Development Board Act (1949-1965). 
This gives power to the Board to make by-laws to prevent pollu- 
tion of water in its area. 

5. Water Resource* Board Act (1964). 
This requires the Board to advise tfie*Minister on the prevention of 
pollution of rivers, streams and other watercourses. 

6. Hie Nuisance Ordinance (1862-1946). % 
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7. Colombo Municipal CotuicO Waterworks Ordinance (Chapter 208). 
This forbids pollution oflstreams, reservoirs,\queducts and other 
waterworks belonging to the Council by: 

— causing the water of any sink, sewer, drain, steam engine or 
boiler, or other water belonging to any person or under his con- 
trol to run into any Council water reserve or supply; 

. — bathing in or allowing a dog or other animal into any stream, 
reservoir or aqueduct, and 

— throwing rubbish, dirt, filth or anything else that could cause 
harm into any stream, reservoir, aqueduct, hydrant, surface-box 
or other.Council waterworks. 

» Legislation to conserve natural resources 

* 1. Mines and Minerals Law (No. 4 of 1973). 

This vests absolute ownership of certain minerals in the Republic. 
It regulates mining, prospecting for collection, processing, and sale 
and export of minerals; provides for the health, safety and welfare 
of workers in mines; enables the compulsory acquisition or requi- 
sition of property for any corporation established to develop the 
mineral industry;, and provides for other related matters. 

2. Water. V 

y^^fNo Proposals to draft Acts to protect springs, rivers, lakes and tanks, 
to control and regulate their water and to prevent pollution have 
been submitted by the Water Resources Board to the Minister. 

3. Soil Conservation Act (Chapter 450). 

This provides for the conservation of soil resources, prevention or 
mitigation of soil erosion and protection of land against damage 
by floods and drought. 

4. Fauna and Flora Protection Ordinance (Chapter 469) as amended 
by Acts Nos. 44 of 1964 ind 1 of 1970. 

This deals with the establishment and maintenance of Strict 
Natural Reserves, National Parks, National Reserves, Jungle Cor- 
ridors and Intermediate Zones. 

5. Water Hyacinth Ordinance (Chapter 448). 

This seeks to prevent the introduction and dissemination in Sri 
Lanka of the plant known as the water hyacinth. 

6. Plant Protection Ordinance (Chapter 447). 

This legislates against the introduction into Sri Lanka and the 
spreading of weeds, pests and diseases hafmful to useful plants. 

7. Forest, Ordinance (Chapter 451). 

This consolidates and amends the law relating to forests and the 
felling and transport of timber. 
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8. Felling of Trees (control) Act (Chapter 452). . 

This Act provides for prohibition, regulation or control of the 
felling of trees. 

9. Fisheries Ordinance (Chapter 221). 

This:brdinance amends and consolidates the law on fisheries and 
on toeing and protection of fish in Sri Lankan waters. It provides 
for registration of fishing boats and regulation of the fishing indus- 
try. • , 

10; Chank Fisheries Act (Chapter 21 3)* * 

This regulates the taking- of chank shells, beche-de-mer, coral and 
other shells," and controls chank fisheries and the export of chanks. 

llvPeaH Fisheries Ordnance (Chapter 214). 

This amends and consolidates ttyfc law on pearl fisheries. 
Forest law ' 

The Forest Ordinance Act No. 55vof 1979 was passed by Parliament 
on 30 August 1979. This sets out punishment for offences as follows: 

1. InfMsonment for up to five years is mandatory for the following 
offences in a Reserved Forest: 

— Making a forest clearing, 

— Setting a firfc, 
— a Felling, 

— Transporting forest produce, 

— Possessing forest produce, or 

— Breaking up land for cultivation, or other purpose. 

2. The sapie tenflf of imprisonment is mandatory for anyone who 
abets th< commission of as offenqe listed above. 

3. Imprisonment for up to two years is mandatory for the following 
offences in other State Forests: * 

• — Felling, 

Transporting forest produce, or 

— Quarrying coal. 

4. The same term of imprisonment is mandatory (pf anyone who 
• abets the commission of an offence listed above. 

5. Imprisonment for up to six months or a fine or both will be im- 
posed for the e following offences: 

— Failure to comply with the order of a Forest Officer, Police 
^Officer or other authorized oTficer to stop a motor vehicle, boat 
or tart, and 

— Obstructing inspection 6f a motor vehicle, boat or cart. 

6. All goods used in the commission ~of a foretf offence will be 
- confiscated, 



187 



Environmental education in countries of the region 



7. Imprisonmenyfbr up to a year or a severe fine or .both will be 
imposed onpmyone who is convicted of having hindered an 
authorized-Afficer in 1/Kt perfdrmancfe <^ duties under the Forest 
Ordinance. 

8. Ne^r regulations are framed for certain forest and police officers 
to enter any private timber depot, timber yard, saw m^l or caurpen- 

4 " try sfred and deal with unstamped or unmarked timber found 
there. 

9. Courts are empowered to dispose of forest prodtice during a trial. 
10. Handsome rewards will be paid to informers of forest offences and 

travelling expenses of Witnesses attending courts will be paid. 

Major environmental issues and concerns 

Environmental problems affpeting Sri Lanka are mainly due to in- 




One of 'our major natural resources is forest. Sri Lanka has a land 
area of 25,332 square miles, or about 16 million acres. In 1956, 45 per 
cent of this land area was under forest. Now only 25 per cent of the land 
is umicr forest. In 19^8 the popi4ation of Sri Lanka *raj seven million; 
it has noW in created to 14.5 million. It is therefore clear that an increase 
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in population results in a reduction «of forest area. This reduction has 
been due to: 

1" Clearing land for farms, plantations and human settlements, 

2. Gathering wood for fuel, and 

3. Cutting timber for direct or industrial use. 

Charing land for development has had adverse effectivon the environ- 
ment. These are: 

«* 

1 . Pollution of water resources,. 

2. Soil erosion, 

3. Destruction of wildlife -particularly birds, elephant and deer, and 
^ 4. Increased salinity. ^r^ 

With the construction and expansion of irrigation schemes, provisions 
are made for new human settlements. These settlements and various 
industries have spread out to form low-density suburbs. At the same timfp 
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the titkj/are congested and suffer from blight and slum conditions. The 
development of settlements has aggravated health problems, .mainly by 
pollution of land, water and air. 

Exploitation of mineral resources is vital for* a developing country 
like ours and is indispensable for modern industry. 

Two of the oldest industries in Sri Lanka are gem and graphite 
mining. After mining, the pits are abandoned.' Water collects in them and 
the pits become breeding places for mosquitoes, resulting in the spread of 
malaria and other water-borne diseases. 

Excavation of beach sands for minerals like monazite and ilmenite 
along thf north-east and the southern coasts, rock blasting to- clear naviga- 
tion channels for fishing craft and exploitation of coral reefs have all 
resulted in deterioration of the sea. 

Mtjor environment^ actions 

1. The Forest Department is now reforesting about 8,000 hectares 
(20,000 acres) of land. This is being "done to improve production as well 

to protect the environment. The major trees usedare teak, eucalyptus, 
pinus an<f ipil ipil. • 

2. A Division of Environment has been set up undef^the MAaveli 
Development Board. The malfunction of the Division is to conserve the 
environment and the wildlife in it while allowing planned exploitation. 

3. A Coast Conservation Division* of the Fisheries Ministry rhas been 
established to prevent the pollution of the, coast, sea erosion and the indis- 
criminate exploitation of the coastal areas. 

4. Sri Lanka has established a Man-and-the-Biosphere National Corry- 
mhtee, which has undertaken a large nu/mber of research programmes, 
concerned with monitoring and improving the environment. Reserves a/re 
set aside with the idea of conserving plants and animals and also in aider 
to conduct basic Experiment al research. 

5. Various voluntary organizations concerned with environment 
protection have been set up, for example the Society for Protection of 
Wildlife. _ 

6. Environmental education has J>een introduced to the school cur- 4 
ricuhim for grades I to XII. 

7. Regulations to prevent forest fires are being strictly enforced. 
Leg?] reform^are to be introduced shortly, • 

8. A central agency has been set up td monitor the affect of develop- 
ment programmes on the environment. 
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9: A new unil has been set up to co-ordinate all activities concerned 
. with conservation of forest resources, forestry and environment. 

10. A scheme is in operation giving priority to tree planting and en- 
vironment improvement in 'all projects, both public and private, which 

/affect the physical environment. The Ministry of Land and Land Develop- 
ment has declared that all public agencies and private developers beginning 
or engaged in the construction of any new buildings^ roads and channels 
t must set apart a portion of the land specifically for the j^rowing of tr v ees. 

Curriculum development in environnrtnal education for schools 

' Scope and role. The environment, £y definition, comprises the supi 
total of physical and human resources,, ' 

There are in Sri Lanka more than three million children of school 
age. Hu^ns and their environment are interdependent, and the undis- 
turbed functioning of this interdependence is necessary for human beings' 
physical and mental health. Therefore this subject should be given an 
important place in education. Conservation of the environment is a kind 
of hygiene for, society and as such belongs in education. n 

In -school organization. Environmental education has been intro- * 
duced into school curricula in Sri Lanka from primary school onwards. 
Environment is not fought as a separate subject, but it has been integrated 
wiirrbtherjubjecU at different levels. For *he primary school child, 
environmewkl, education is promoted through experiences from Science, 
Culture, and Society. In grades VI to VIII, environmental education is 
integrated with Social Studies and in grades X, XI and XII a l^rge part of 
the Biology course consists of environmental education. 

The objectives of environmental education in primary school are: 

1. To develop the pupils' ability to observe and understand the 
" * nature of their immediate surroundings; 

2. To develop the pupils' ability to haftdle apparatus and carry out 
simple experiments; 

3. To he^> the pupils understand that living and non-living things in 
tfceir furroundings are necessary for 4 healthy and comfortable 
living; and 

4. To develop correct attitudes and values. 

The cumcufar content includes the study of the location and n a tare 
of houses around the school and the material of which the houses Xe 
made. Also included are; water and its uses, how water fs polluted, 
streams, rivers, laj^es, soil and soil erosion, cultivation found around 
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houses, local food? pott and pans ahd local transport. All are introduced 
in a very simple manner and^by observation followed by a series of 
questions. ' 

In grades VI to VIII, environmental studies have been integrated with 
' % • Social Science. The objectives are: 

§ 1 . To understand the surroundings in a systematic way; * 

2. To understand that the present condition of the environment is 
due to a variety of influences; 

3. To u$e simple equipment to observe the environment, and record 
and interpret data; 

4. To develop an attachment to the country and one's locality ; 

5. To appreciate beneficial practices that are accepted by society; 

6. To develop wholesome* attitudes towards the environment and its 
natural resources, and 

7. To understand the importance of conservation. 

The content of the curriculum of grades VI to VIII is as follows: 

Grade VI. Location of the school, historical background of the" 
locality and its social evolution, local inhabitants, geographical nature of 
the locality (rainfall, temperature), natural resources, industries, kinds oT 
employment, needs, stars and planets we can see. 

Grade VII Origin of the earth, nature of the earth, origin of life on 
earth, ancient man, races of man, beginning of civilization, nature of the 
island, history of water resources, history of social life and administration 
of the island. 
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Grade KttL_Food and agriculture* chenas and home gardens, culti- 
vated pUhts, fisheHes, population and health, irrigation, industrialization 
and development. , 

^tn grade X, environmental education is integrated with Science'; in 
grades XI and XII it is integrated with Botany and Zoology. 

The content of the curriculum in these grades includes the relation- 
ship between environment and organism*; pests and pest control; nutrition 
levels of the community; science, man and the biosphere; major biomes of 
the world; natural vegetation of Sri Lanka ii* relation to topography; rain- 
fall temperature; natural resources and their exploitation; pollution of 
water, air and soil; and causes and control of pollution. * 

Out-of-ichooi activities 

The Field Studies Centre programme. This is, an environmental study 
programme designed to serve the needs of the advanced-level science 
students. A field study centre is basetf on a natural resource-such as a 
forest, lagoon or river bank— with one or more schools providing organ- 
izational support. The programme has as its major aims: 

1 . The study of the environment at first hand; 

2. The provision of opportunities for pupils' to work with scientists 
and experts; 

3. The fostering of wholesome attitudes toward the environment; 

4. The provision of assistance in ei&ironmental studies to specialized 
agencies and the National Science Council, and the documentation; 
of Sri Lanka's fauna and flora; and 

5. Making it possible for youth to be leaden in the conservation* 
of nature and to use the environment as a source for learning* 
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Conservation and energy project clubs. These, are planned for all 
secondary schools using the provision in the advanced-level timetable for 
eight pjdpds per week in addition to the teaching of four required sub- 
jects. It is hoped that students and teachers will use extra timetable 
periods to extend the activities of these clubs. Among the objectives of 
the programme are: 

1. To help students acquire manual and sogial skillrunder the opera- 
tional conditions of project-based activity; 

2. To develop attitudes which will encourage students to seek new 
ways of using national resources; 

3. To develop attitudes which will help students perceive threats to 
the environment and take necessary action; 

4. To develop attitudes which will help them cope with energy 
scarcities; 

5. To teach about fuel and energy-saving techniques; and 

6. To acquaint pupils with known methods of economically gener- 
ating power. S' 

The proposed activities of the clubs include: 

1. Growing trees in the nd^^ourhood; 

2. Helping in rpforestatiol^Bgrammes; 

3. Participating in recyclin^projects; 

4. Learning about watfcr-course protection; "V 

5. Adopting neighbourhood forests and groves for environmental 
studies; 

* 6. Planting fast»growing fuel-yielding trees stfcK as the ipil ipil; 

7. designing and building windmills; 

8. Designing and building |plar heaters and other solar-powered 
devices; 

9. Designing and building firewood-saving hearths, and encouraging 
their use; and 

10. Learning about the activities of energy project clubs of other 
schools through the exchange of papers and participation in study 
camps and seminars. , 

It is planned, to add to the project club functions the organization of 
creative societies, as required by the Invention Incentive Act of 1979. □ 
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Introduction 

£ 

For many Thai school teachers the term 'environmental education' 
may still be an unfamiliar one r although they may already be imparting 
such knowledge to their students without identifying it as such. It is a 
term, however, which is becoming very important to educator^ and curric- 
ulum specialists together with other new coiicepts such j6 population 
education, drug education and consumer education, and which can be 
identified in curricula from the elementary (primary) school level up to 
university, in both in -school and out-of-school programmes. 

\ Environmental problems and issues 

>v National mandate. Under Section 65 of the Constitution of October 
1974, which is currently in effect, it is stated that "the State shall main- 
tain the balance of the environment and eliminate pollution that is damag- 
ing to public health." This statement indicates national awareness' and 
concern about environmental problems and shows the way for construc- 
tive attempts to solve such problems, * 

In 1975, the Improvement tod Conservation of National* ^Environ- 
mental Quality Act was promulgated and the National Environmental 
Board (NEB) accordingly established, One of the most important func- 
tions of the NEB is to recommend an environmental doAlopment policy 
to the government. Such a policy was drawn up by the NEB, and has now 
been approved by the Cabinet. The policy comprise? six chapters: Gen- - 
eral, Management of natural resources, Pollution' control, Population 
distribution, Conservation of nature, and Environmental education. • 

Major environmental problems. Thailand is now being confronted 
with increasingly severe environmental problems. There are three back- 
ground situations which contribute to^these problems. 

1. Population increase. Although the population growth rate has 
been opjkf decline as a result of intensified family planning programmes, 
both government and private, the growth rate still averaged around 2.5 
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from 1973 to 1978, Population projections for the period 1970-1980 are 
shown in Table 1 . These indicate that each year Thailand has to prepare 
to meet the needs of more .than an additional one million people. 

2. Population distribution. Concern over population is-not limited to 
size alone but to distribution as well. Population density is highest in 
Bangkok (perhaps three thousand per square kilometre) and lowest in the 
Northern region. 

3. Utilization of new technology in agricultural ' and industrial pro- 
duction. The use of more fertilizers and insecticides in agriculture in 
ordgr to improve yields has led to degradation of the soil, and to water 
pollution. Promotion of industrial development utilizes more energy and 
also frequently pollutes the environment with industrial wastes. 

Table 1. Population projections* 1970-1980 (in thousands) 



Year 


Whole Kingdom 


Males 


Females 


Population per sq. km. 


1970 


36 370 


18 251 


18 H9 




70.88'- - • 


1971 


37 485 „ 


18 815 


18 670 




73.05 


1972 


38 592 


19 373 


19 219 




75.21 


1973 


39 693 


: 19 930 


19 763 




77.36 


1974 


40 782 


20 479 


20 303 




79.48 


1975 


41 869 - 


21 028 


20 841 


■* 


81.60 


1976 


42 950 


21 579 


21 381 




83.70 


1977 


44 039 


22 125 


21 914 


«. ■ 


85.85 " . 


1978 


45 100 


,22 660 


22 440 




87.90 


1979 


46 142 


23 185 


22*957 




89.93 * 


1980 


47 173 



23 704 

-» n 


23469 




. 91.94 



* * The projections are based on the 1970 Population and Housing Census, National 
Statistical Office* adjusted for under-e numeration. , 

With the above background, the following environmental problems 
have emerged. 

' 1. Problems concerning, the management of natural resources 

a) Forest areas. Forest areas in Thailand have been decreasing 
> rapidly in the past decade. 'According to the National Statistical. 

Office, in 1975 forest areas constituted only 22.45 per cent of the 
total land area. The major causes of this decrease are clearing of 
forests for cultivation, and commercial logging (and poaching). 

b) Soil. As Thailand is primarily an agricultural country, the 
majority of Thais depend very muc)yipon the richness of the soil for 
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cultivation. The rapid increase in population .leads tg. a constant 
dema*rtd'forfnore land (an increase of around 2.6 per cent per year). 

; Ncw areas may have low cultivating quality: in some of these areas 
rice-yields may be only one fifth of those in the better areas, In spite 
of new clearing, the area of land urtder cultivation per family has 

'decreased from an average of 16 rai per family in 1963 .to 11.6 rai 
per family in ^75 (dnefai equals l,600.sq. m.). 

c) Unbalanced spatial distribution. There are great differences in 
sizes pf population among various, cities and communities, causing 
difficulties in the organization of public services. > 

d) Water resources. Water shortage is still. a major problem in 
• certain areas of population, where rainfall volume is inadequate both 

in terms of personal necessities and ecpnpmic productiorU % 
2. Environmental pollution , ' . J : \ I - 

t a) Water pollution. ' In 'certain part? of the mWriverjf where tfiere 
is a high population density, the water is heavily polluted from both 
domestic as well as industrial wastes. * 

b) Enei^utilization. Withihe great increase in the price of im- 
ported petroleum products, Thailand has to concentrate more and 
more upon t^e development of local energy sources/such as natural 
gas and lignite. Any undesirable effects such development may have 
upon the environment need to be ahticipatedand precautions taken. 

c) Other pollution such as air, noise, garbage anil rubbish. These 
problems are spreading from the cities to the towns and villages. 
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Deep floods on Bangkok's superhighway, 1980 
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. Tremepdpiftly heavy traffic creates both air and noise pollution, for 
example. Also, thousands of*deep wells have been bored to pump up 
ground water to meet the city's demand for water. This has led to- 
land sinkage and flooding \Xk parts of Bangkok because the city is 
only about 1.5 metres above fr^gn sea le*fel. 

. N 3. Moves to solve environmental problems. One of the maj<5^ 
ment actions to solve environmental problems was the declarat; 
Improvement and Conservation of National Environmental Quali 
1^75. Under this Act, conpervatfRi measures -are regarded as co-operative 
efforts among various governmental agencies and no agency has been 
assigned the sole authority^nd responsibility to undertake such measures. 

^Uniier the Fourth Five-YAr Development PlanJ^22-Jf981) the fol- 
io wing measures were laid ,out: ' \^ 

l.ShortArm measures { 

a) Relevant laws and regulations such as those concerning' city 
planning, traffic, foods arid beverages, control of industries, and so 
en, have to be strictly enforced t<? prevent environmental problems. 
, b) Budgetary supprort must be given to thQse environmental devel- 
oping projects which are urgent problems or else pfomote ejiviron- 
mental quality. • ^ 
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c) The participation of public as well as private agencies must be 
encouraged to work to preserve the environment. 

2. Long-term measures 

t a) A National Environmental Development Plan should be formu- 
* Jated tQ serve as a guideline for governmental activities. ^ 

b) Co-operation in environmental efforts among governmental/ 
agenciestnust be stimulated to produce mutual benefits in terms of 
exchange of information and technical knowledge. Such co-oper- 

/ at i°n will ensure that all efforts will be made within the national plan 

' and environmental development' policy. I 

c) Controls and standards for environmental^ltiality should be 
established so that government and private agencies can use them as 
guidelines in developing projects. By weighing the advantages and , 

^disadvantages these agencies can avoid projects that might have a bad 
effect on the environment. Firm regulations concerning water and 
air quality as well as the operation of fisheries must be declared to 
ensure more effective control. 

d) Recommendations should be submitted to various agencies con- 
cerned for reorganization of their administrative system in order that 
tlw^ may conduct environmenta&etiyities effectively. 

ej Public refations activities should be organized to stimulate * 
public awareness of environmental matters. Training m environment ' 
tal education can help government personnel plan and carry out 

activities in their respective agencies to promote management and 

reconstruction of the environment. 

f) City planning must be completed throughout the country with 
careful consideration of environmental problems. >% 

\ g) Industries must be properly provided with preventive measures 
for environmental impact control before their establishment can be. 
authorized. The government must also strictly enforce the regu- 
lations concerned and close those^industries which fail to observe 
them. 

In addition t6 the above broad outlines, educational activities are also 
part Of the combined effort to promote environmental quality. In the 
Thailand National Educational Scheme 1977 it was stafcd under Section 
* 6, Item 52, that 'The State shall undertake to imndcate the awaieneis of 
the importance of conservation of natural Tcgyfc&s and enviroftmAt as 
well as population education." » JpN* 
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Curriculum d«vetogp*nt in environmental education 

Definition, scope and role of environmental education. From the 
above-mentioned Thailand National Educational Scheme 1977, environ- 
mental education may be interpreted as a learning process to create an 
awareness of the importance of conservation of natural resourtf s and the 
environment, and to induce responsible behaviour towards such -conser- 
vation. Thai educators have further elaborated on this definition, specify- 
ing that it is a learning process: 

— where students will •acquire knowledge and understanding about 
the environment which they will be able to apply to their daily 
lives, as appropriate; 

which induces proper attitudes and values concerning environmen- 
tal and related problems among students; and 

— which makes students realize their role and responsibility personal- 
ly as well as in the community, in preventing or solving problems 
of the environment and in helping to preserve the life of the earfh. 

Objectives and strategies for environmental education. The objectives 
of environmental education may be summed up in general as follows: 

a) To induce knowledge and understanding about environmental 
problems and their causes as well as ways to prevent or solve such 
problems on a personal as well as. a social basis. 

b) To create an understanding about the interrelationship between 
X humans and thei* environment. ** 

c) To induce an awareness of and interest in the environmental prob- 
^ lems, both present and past. 

d) To induce proper attitudes, values and a sense of responsibility to- 
wards conservation of the environment. 

e) To demonstrate effective and economical utilization of natural 
resources. - f >Jt 

f) To enable learners to make their own decisions properly and 
rationally in solving environmental*problems. 

g) To enable learners to* utilize their knowledge about the environ- 
ment in creating and improving the standard of living on a per- 
sonal as well as a social basis. * 

The strategies. Thailand has a completely revised school curriculum 
from grade I (elementary level) to grade VII (lower secondary level) since 
1978, on a one-grade-p^r-year basis. , 

At both the elementary and secondacy levels there are certain corn- 
characteristics. For example, the new curricula are designed to be 
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niorc fftctional, vith much more integration and less concentration on 
esoteric subject matter. The curriculum at each level is designed to be 
complete in itself. * 

With regard to environmental education*for both in-school and out- 
of-school programmes there is one basic approach, the problem -solving 
t method. It can ajso be said that the learning experiences are more process- 
oriented than content-oriented*. Differences among levels of education do 
exist to comply with the specific purposes and^mphases of each." 

Elementar^Jprimary ) level (grades /- VI) 

\The new elementary school curriculum, introduced in 1978, is no 
longer macfe up of separate subjects, but is divided into four integrated 
group* of experiences. They are, first, basic skills , which include language 
and computational skills; sedond, life experiences , which incrade social 
studies, environmental studies/health education, and others; third, charac- 
ter education , covering fields sych as ethics, arts and physical education; 
'and fourth, work experiences , providing some pre-vocational training ahd 
vo<^ional orientation. f 

Thp new curriculum alsp has three basic orientations-for individual, 
local and community growth, and for national development. Environmen- 
tal education can be integrated easily and effectively into such a curricu- 
lum especially Jn the second-life experiences— group. Contents relating to 
environmental .concerns in the ^lenjtntary school curriculum are listed 
according to grade in table 2,overlea 
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Discussion follows exploration. 

Table 2. Contents relating to environmental concerns in the 
elementary school curriculum 



Grades 



Topics 



Grides I and II 



Grades ID and IV 



7 



Grades V an^VI 



1 . Mow to clean the house ^ , * a 

2. How to dispose of ho&sghold garbage 

3. How to help keep the school environment clean, .beautiful and 
healthy 

4. How to behave according to school rules and regulations 

5. How to keep our community beautiful 

1 . Proper foods to eat for good health 

2 . How to use household medicines 

% 3. Consequences of the destruction of plants and animals in tfur 

surroundings § 
4 V Some laws and regulations confining animal conservation, 

protected areas and national parks 

5. How to keep our home clean, tidy and healthful 

6. Conservation of natural resources such as the earth, water, ^r, 
and trees in Thailand 

* * 

1 . Foods to be avoided 

2\ Responsibilities as a member of a family and the community 

3. Conservation methods concerning the earth, forests, and'water 

4. How to conserve natural resources in Thailand such as trees, 



\ minerals, animals, and water 

5\ Ch 



Chemicals in our life such as medicine, insecticides, fertilizers, 
and detergent, and how to utilize them safely and property. 
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In aD the teacJiing/feaniins process at the funt Jcvcl, considerable use 
wiD be made of community resources. Out-bfclassroom activities are 
encouraged. * ' tt 

. Seamdary level (grades vh-Xh: three years of lower-secondary and 
tf%ree years of upper-secondary) . . [ ' \ 

v The new lower-secondary curriculum is divided into five semi- in tc- , 
grated aft as. Within ofte subject area there is considerable integration (see 
Table 3 below), / v r 
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,.Table 3. Structure of the new -lowtr- secondary curriculum 








Core' 






Elective 


— • — ' 


4 - 

Subject area 


Periods of study h " V 
per week per year * 


► ^Maxirnum periods of study 
per week per year * a - 


Grade Vn Grade Vm Grade DC 


Grade VD Gride vm Grade K 


1. Lamtuaw • 








* 








Thai 


4 


4 


4 




2 






* Foreign 










6 




8 


2/Sdence and 








** 








, Mathematics " 








* 








Science 


4 


4 


4 V 










Mathematics 


4 


4 










6 


3. Social Studies 


5 


5 "f 


_ 5 




* < 




4 ,/ 


4. Character Devel- 
















opment 
















Heakh tod Physi- 
















cal Education 


3< 


' 3 


3 




2 




4 


Art 


2 


2 




2 


v4 




6 


5. Work Education 








i 








Work 


- 4 V 


4 


4 










Employment 










6 




12 


Total 


26 


^6 


20 


16 


20 




46 



In this structure an integrated approach is adopted 'to environmental 
education by combining it in the areas of social studies and science. At 
this level the emphasis has been broadened to cover national development. 
Contents at the lower-secondary stage (grades VII- IX) appear in Table 4 
on the following page. . 1 
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T^ble 4. Contents relating to environmental concerns in the 
- lower- secondary curriculum 

Grade Subject area and topics 

Grade VII «. SdengE 

i; How to prevent or overcome water pollution 

2. Utilization and conservation of mineral! 

3. Relstioiuhjp between humans and their environment 

Social Studie* 

' 4. E n v iron me n tal conservation at the provincial level 

5. Environmental effects on dafly life on a regional basts 

6. Roles' and responsibilities towards the community 

7. Regulations on the conservation of our surroundings 

Grade VIII ^ Science -> 

1. Sofls and their conservation 

^ Social Studies * 

2. National conservation of natural resources: forest, animals, 
water', soil, air, minerals, populations and others 

3. The role and responsibility of individual 
t 4. Regulations or^thf preservation of animals 

Grade K 



1. Effects of population increase on the environment 
2 H How to adapt the environment to the benefit of daily living 
3. Causes of deterioration of the en vir onme n t 
/ . 4/ Causes of water and air pollution and hbw to prevent than 

. 5. Garbage and its disposal 

6. Soil degradation 

7. Effects of energy utilization 

8. Preventive control of noise pollution * 

^ 9. How to work toward a balance in nature y 

Elective courses^ Humans andrtheir environment 

- Population distribution and 'peoples' occupations as related to 
the environment:^ 

utilization of resources; environmental .problems; environ- 
mental pollution; prevention and revision of laws concerning 
the environment. , - ;•; . . 

Thai society — - 

Various social problems in Thailand and how to solve them: 
^poverty; land holding for cultivation; illiteracy; crime; 
r juvenile delinquency; drugs; traffic;' migration; food defic- 

iency; shims; strikes and national security. 
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At thfc upper secondary stage, environmental education is included in 
a manner similar to the lower secondary stage approach, both by integra- 
tion in the subject areas and by elective courses in social studies, 
v Out-of-school. Environmental education is also being integrated into 

all lcvel^f out-of*school education. The functional nature of the Minis- 
tFy °! Education ' 1 outof-tchool programme*, with their emphasis on 
problem solving, makes integration easy. In addition to the Ministry of 
Education other agencies, both governmental and private, participate in 
out*oT-school education activities, such as radio and television programmes, 
articles in newspapers, books, journals, pamphlets, special lectures and ^ 
exhibitions. 

Procedures for curriculum development and preparation of instructional 
materials 

Responsible agencies. Curriculum and instructional material dofelop- 
ment for both in-school and out-of-school education is the responsibility 
of the Ministry of Education. The two major departments involved in this 
task arc the Department of Educational Techniques and the Department 
of Non-Formal Education, * 

The IJepartraenV of Educational Techniques (DET) contains the Cur- 
riculum Development Centre (CDC), which is responsible for constructing 
syllabus* and curriculum material, and the Educational Materials Develop- 
ment Centre (EMDC), whkh is responsible for developing instructional 
materials^uch as textbooks, supplementary readers, source books and 
teaching aids (see organization chart of DET and the CDQ. There is no 
special unit directly in charge of environmental education, since it is inte- 
grated into the whdle curriculum and responsibility for it has been assign- 
ed to all sections concerned with curriculum development at aO levels. 

The Noi-Formal Education Department is in charge of developing 
the curriculum and instructional materials for out-of-school education. 
Responsibility for environmental education is assigned in a manner similar 
to that in the DET. 

Procedure tor development of curriculum. In genera] the develop- 
ment procedure foDows the same general pattern: evaluation of past cur- 
ricula; preparation of draft objectives, principles aad structure of the new 
curricula; and development of ? draft syllabus. Depending upon time and 
budgetary factors, the procedure may or may not include the trying out - 
and revision of the drafted materials before final implementation. 

Jn aO development procedures the participating personnel are recruit- 
ed from every subject discipline, using subject matter specialists as well 
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Position and Organization of 
the Department of Educational Techniques (DET) 
and the Curriculum Development Centre (CDC) 

. i 

Ministry of Education 
' ! ' v 



Under-Secrfetary of State 



r 




' (Administration 
Co-ordination 



Department of Educational Techniques 



Curriculum 
Devetopmenf 
Centra (CDC) 



Educational 



•Development 
Centre (EM DC) 



Elementary 
Curriculum 
Development 



Secondary 
Curriculum 
Development 




Educational 
Guidance 



-Regional * 




Curriculum 




Development 


— f 


Training and 




Evaluation 





To Regions 
and 

Provtncer- 



as teachers at aD levels concerned. The specialists and teachers are not 
limited to the Ministry of Education' alone but can come fromtuiivereities, 
\ other, governmenta^gencies or private organizations. For exajnple, 
\ experts from the National Environmental Board of Thailand, the Depart- 
t \ment of Conservation, the Facidty of Forestry of Kasetsart University, the 
Vacuity of Environment and Resource Studies of Mahidol University, the 
Royal Forest Department, the Ministry of Agriculture, or the Association 
for Conservat&n of Wildlife may be consulted— or invited to serve on the 
curriculum development committee. 

* Preparation of instructional materials . 

™ Instructional materials such as textbooks, teachers guides, teaching 
aids, source books and supplementary readers are prepared by the respon- 
sible agencies on a committee or individual assignment basis. Two exam- 
ples of such projects appear below. (Private publishers are also allowed to 
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Studying soil quality (grade V) 



develop textbooks which must be submitted to the Ministry of Education^ 
for approval before they can be used as textbooks in schools). 

/ • 

Project for preparing a source. book 01^ Conservation of Resources ancj the 
Environment for the first and second levels ^ » 

Ihe subject of Conservation of Resources and the Environment, part 
of the Social Studies^s taught as an elective subject at the lower-secondary 
level (grades VII-IX). In order to heljj teachers deal effectively with this 1 
new area of environmental education, and to athieve the, goals identified 
in the curriculum, a workshop for the preparation of a teacher's manual 
was organized by the Population and Environmental unit of the Curricu- 
lum Development Centre. _ * 

The participants of the workshop were 15 representatives from lower- 
secondary schools, educational regions, the Curriculum Development 
Centre and^other agencies concerned. JThe participants were divided into 
small groups to write the following units: (1) Principal and primary resolu- 
tion of Conservation of Resources and the Environment; (2) List of refer- 
ences beneficial to teachers; (3) Examples of teaching units, methodology 
for selecting problems, how to set the issues and use audio-visual media; 
and (4) Appendix. After revision of the first version, the manual were 
produced for distribution to schools. ^ 
Special features i f ' 

The teacher's manual fojr Conservation of Resources and the Environ- 
ment prepared under this project is different from its predecessor because 
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it emphasizes the problem-solving appro&ch^to teaching. The manual in- 
cludes various kinds of environrpfental problems students are likely to face; 
the teacher can select the problems in the manual considered to be the ' 
most important for the local community. Moreover, teachers are encour- 
aged to raise other problems, which may not be covered in the manual but 
which match existing ones in the students' own locale, following the 
teaching and learning techniques in the manual as examples. 

Project for preparing a source book on Conservation of Resources and the 
Environment for the First and Second Levels x 

Resources and Environment Conservation is a subject ftl the area of 
Life Experiences, taught at the primary level, and is an elective subject at 
lower-secondary level. At present, there is^a lack of sourcebooks oh the 
subject for teachers te^lcquire additional knowledge, and the Educational 
Materials Development Centre, (EMDC) is undertaking a programme to fill 
this gap. Objectives of the project are (a) to give all teachersffsupplemen- 
• tary knowledge on thf conservation of resources ^pd the environment; (b) 
to provide students and interested persons with basic knowledge relating 
to this subject; and (c) to promote knowledge, understanding andaggre- 
ciation of education on resources aijfl the environment among the people 
concerned. 

The' EMDC was asked to identify and appoifit a group of qualified 
persons from the higher education institutes with experience and expertise 
in this field to write *he manuscript in accordance with the curriculum. 
After {he manuscript had been drafted, Specialists' were appointed by the 
Department of Educational Technique*4o revise and edit the manuscript, " 
and then recommend it for approval fo the Ministry of Education. 

Special feature? 

The soufce' book has .many illustrations, various data of resource 
utilities and a list of wild animals protected by th^ 1975 Act, with both 
their cofamon and scientific names. 

At present ther$ are available in the market several supplementary 
readers in environmental conservation for both the first and ipcohd levels, 
prepared by the Ministry of Education and private publishers. As we have 
seen, a teacher's guide in the teaching of environment and conservation of, 
natural resources is now being tried out for the secondary level. In this 
useful manual, a number of teaching units are introduced as models for 
teachers. Each unit focuses on one existing environmental issue problem. 
Teachers are encouraged to^lect the units which concern issues on 
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problems relevant to their localities, or to develop their own teaching unit 
using the model unit as a guideline. 

Teacher education 

There is no special training for teachers of environmental education 
*t the certificate level. In the pre-service teacher training programme elec- , 
tive, environmental science courses are offered under general science. 
Graduate traihii^inenvironmental studies is provided at universities such 
aj Kasetsart, whieffoffers an M* Sc. programme in Environmental Science, 
and Mahidol University, which has two master's degree programmes. One 
of these is an M. Sc. in the Technology of Environmental Management, 
offered by the Faculty of Environment and Research Studies; the other is 
an M. Ed. in Environmental Education, offered by the Faculty of Science 
and Humanities. 

For the elementary and lower-secoodary levels no specif training in 
environmental education and outof-school education is considered neces- 
sary for teacher^ who are teaching this subject in an integrated form. The, 
teacher's guide and some in-service training on the teaching/learning pro- 
cess are considered adequate at present. 
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Future directions 

With the population increasing at the rate of over one million eatfb 
year, leading to an expected doubling of the total population within the * 
next 20 years or so, environmental problems which are closely related to 
population size have gained more and more attention from the govern- 
ment as well as the general public. In the out-of-school sector, the empha- 
sis is on environmental problems due to detrimental effects of the devel- 
opment process. For in-school education, more- emphasis is expected to 
be put on the individual's interaction with his environment, and on 
responsible participation in community activities to preserve and improve 
environmental conditions. 

A recent development which concerns environmental education is 
the recommendation proposed by participants of a Seminar oft the Im- 
, portance of Energy and Food Policy to National SurviyaJ^efg^nized by 
Mahidol University in September 1980. The recommerfJfation states that 
'The state must campaign vigorously to make people realize the necessity 
of saving energy and food, utilizing all forms of education and mass com- 
munication. . ." If approved by the cabinet this refc*mmendation f will 
become the area to be emphasized in our future educational programmes. 

□ 
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THE UNION OF SOyiET SOCIALIST REPUBLIC*^ 



v 



by Sergei S. Khromqv 



Environmental problems and issues 

' \ 

In the Union bf Soviet Socialist Republics (USSR) the solution of 
environmental problems is regarded as one of the State's most important 
political, economical and social tasks. Clause 18 of the Constitution of 
the USSR states: "In. the interests of present and future generations the 
necessary measures are being taken in the USSR to ensure the conser- 
vation and scientifically founded, rational utilization of land,, its mineral 
resources, the plant and animal wealth, and the preservation of the purity 
of the air and water, thus ensuring the reproduction of natural resources 
and improvement of man's environment." - . . , 

Right from the early years of Soviet power, a number of decrees 
(No. 1 was on "Land"), laws and statements have made it possible to 
regulate the use of the country's most important natural resources. 

In the 1950s and 1960s, laws on nature conservation were fcddpted in 
all the Soviet Republics. In recent years, laws on health and on rational 
use and conservation of land and water resources, forests, the fcarth, 
animals r and plants have been adopted. In 1972 the Central Committee of 
the Communist Party pf the Soviet Union (CPSU) and. the Council of 
Ministers acfopted a decree on "Intensification of conservation of nature 
and the improveraen^of the utilization of natural resources." Other 
decrees on conservation have since been passed. The CPSU congresses 
have recognized environmental problems as important tasks of the State. 

In countries with different social systems and in regions that differ in 
development and economic structure, the consequences of the iAteraction 
between society and nature are not always tjie same. 

It is often said that the aggravation of ecplogical problems is primar- 
ily the result of technological progress. Soviet scientists do not agree* Irr 
their opinion conflict with nature is not inherent in technological progress, 
and ecological crises arq not inevitable. The main Issues are the social and 
economic relations between people. Often local environmental problems 
arise because in the production process the mechanisms of natural cycles 
and the changes occurring between matter and energy are not taken into 
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account. Faulty methods ai*e ^ised, too little attention-is given to the 
conservation of nat\jre and environmental specialists are few. By contrast, 
planned centralized management of the economy, and urtityand humane-^ 
ness of purpose in social production dtaen up prospects for the rational use 
of riaturatresoiwrces. • J 

While discussing the problemsfof environmental education we should ^ 
ijote that pr6gress is limited by imperfect theory. As far as we know, not 
one conference or seminar on the theory of the conservation of nature has 
taken place. Professor LP. Laptev and other Soviet scientists point out,* 
however, that^he study of interaction between society and nature is the 
subject of a Special body of knowledge. vr" 

^ The inadequacy of present environmental theory is shown by the con- 
cept that it' is 'necessary *to Achieve /harmony with nature and to presqrtte 
its state of balance. \^ know that society is in a permane^ state of corr 
traduction with nature, that is why it is possible to speak about desirable 
'interaction between society »ari#riiture rath£r*than harmony. Even more 
popular is the word 'balance*. The Intrbductio^TtotheJtipok 5e/ore Nature 
Dies, by^J. Dorst, refers to the "disturbanHj of the biolqgical balance." 1 
But Engels wrote that -a clock is in balanc^bnly when it stops. ^The same 
principle applies in nature; it can reach a condition of balance only when 
its development stops. In 1935 the biology theorist E.S. Bauer formulated 
thcu principle of stable -imbalance ^hd showed that the result of actions of 
living systems in the environjj^ft is the disturbqncf of balance in nature. 

Under the in ence 4 of natural fcfrces and of man and society, the - 
environment changes and develops, ll important to control these effortsjf* 
* so that we may use them fo^the benefit of mankind. But if we try to sto^* 
the progress of nature, to/stop the growtlvof population, to stdo scientific 
and, technical apeJff^^then we* merely aggravate the problem* rather thap { 
solving it. y^, , « , >V 

Main trends in the development of environmental education 

Forma) education. JYhe diversity of environmental problems makes 
the develJfmeftt, of interdisciplinary scientific reyarch an urgent* task. 
TogetAer with science and practice, the basis of environmental conser- 
vation is fonHed by environmental. education. 2 

In the vast territory oi* the USS$, problems of nature conservation 
h^ve a specific zonal an<r geographical character. Therefor^ the way in 

1. J. Dorst, Before nature dies* Borton, Mauk, Hought^Mifflin, 1970. 

2. Formerly' referred to in Soviet schools as conKryftional education^ and now known 
w as ecological' education;' the Russian translation of environmental education is 
, complicated. 
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which each of these problems is solved depends on the local natural and 
economic conditions? this iii turn determines the regional character of 
environmental education. The syllabuses vary, depending on local condi- 
tions. .! , 

, rfivironmental education is^considefed as part, of all' general school 

, eduction. Its main purpose is to heli pupils understand the scientific 
basis of correlations between society- anB nature, ifie leading Soviet aca- 
demician ID. Zverev broadene^the interpretation of the term "ecological 
, education" and showed integral ch^tacter, social trend and the neces- 
sity for anjnieurdisciplin^ry approach. 

The first scfemtftc bodies to deal with problems ©^environmental edu- 
cation in schools were set up within the USSR Academy of Pedagogical 
Sciences in 1969. These were a Scientific Council and a Scientific Research 
Laboratory. Together with other organizations, specialists and enthusiasts, 
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213 « 



9 

ERIC 



218 



Environmental education in amntnes of the region 

and coordinated by^Thc Section on Environmental Education which 
unites more than 50 leading scientists and decision-makers, these bodies 
make recommendations on the structure of environmental education in 
schools. 

Curriculum development is completed by a special programme- 
method department (different for various disciplines) of the Ministry of 
Education. In various Soviet Republics action is stnntthrtedlJy the Instruc- 
tional-method Letters, sent; out in 1972, 1978 and 1980 by the AlKJwon 
Ministry of Education. 

Objective and scope. The objective of Environmental Education is to 
develop a system of scientific knowledge, attitudes and convictions that 
will give pupils a sense of responsibility for the environment. Environ- 
mental Education is concerned with both the natural sciences and the 
social ^and humanitarian problems that arise from society's interaction 
with nature. 

The necessity of an interdisciplinary approach to Environmental 
Education is recognized by the majority of Soviet specialists. The 
Moscow State Teacher Training Institute i^ working out a common inter- 
disciplinary programme of environmental education for secondary schools. 
This programme covers all school disciplines; it includes pot only the facts, 
but also the general conclusions tad the theoretical background of environ- 
mental probjems. It will be the basis of environmental education for 
every discipline. There is an indication of the theme in each subject sylla- 
bus and a section where one or jnother topic from the interdisciplinary 
programme should be covered. By this means, all the topics of th#> inter- 
disciplinary programme are distributed between all the disciplines. 

The introduction of such a programme will fix not Only the extent of 
environmental education, but also its application in separate school disci- 
plines and will make the whole process of teaching more effective and 
co-ordinatCd. 

While recognizing the importance of the interdisciplinary system in & 
Environmental Education, many Soviet specialists also point out the ypaf 
portance of the so-called functions of integration 1 of environmental 
knowledge. At various levels of education, the interdisciplinary approach 
can be achieved in different ways. These junctions^otrld be the interdisci- 
plinary lessons where, under the guidance of various subject teachers, 
problems of man and the biosphere are considered as a wholerThey could* 
be lesson-debates when specialists in environmental problems are invited 
to speak, qr a system of make-believe -games or practical studies in a natu- 
ral environment that help pupils to put their knowledge to practical use. 
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For those completing school, arf^tegi'STed^brogramnie "Man and 
the biosphere" has been worked out in co-operation with other member 
states of the Council of Mutual Economic Assistance. Its title accord* 
with the Unesco programme of that name. There are two variations of 35 
and 70 fcourse periods respectively. The necessary learning materials have 
been prepared, and the programme is being introduced at experimental 
schools. The object of this course is to bring together the various disjoint- 
ed pieces of ecological knowledge which havt been acquired in studying 
'different subjects, and to use this knowledge to help solve national and* 
global environmental problems. 

The Soviet version of this programme envisages, apart from theoreti- 
cal studies: field practice, a seminar, an interview with environmental 
specialists, a debate, an excursion and a competiti^kand school exhibition 
on nature conservation problems. Emphasis will be put on development 
of the ability to ^evaluate and make decisions. It is expected that the 
students' sense of civic responsibility will be indicated by their skill # pro- 
pagating ideas about nature, conservation. For this reason, senior pupils 
will take part in the arrangement of a school exhibition on International 
Environment Day. 

There are two versions of the course^four periods of study a week 
during the first or the second half of the year, or three periods a week for 
three-quarters of a year. After one introductory period, students begin to 
study the first theme t'Biosphere Knowledge-the natural science basis for 
nature cpihOTation" lasting 17 periods, it covers the following problems: 

1. The bibsphere as a part o4the physical world and the.state of its 
development, based on the -work of VI. Vernadski, founder of 
biosphere studies; 

2. The organization of the biosphere; 

3. Stability in the biosphere as a result of evolution, and the role of 
living matter in the creation ot life on earth, and 

4. The geographical environment and interaction .between society 
and nature; transition in the management of natural resources; the 
ionospheres new stage in the development of the biosphere. . 4 

The second theme "History mi the interaction between nature and 
society M takes up £4 periods pf which four are used for an excursion and 
two for a debate. The main topics covered are: 

1. Nature and society, their interaction and the history of their devel- 
opment; scientific and technical revolution, urbanization and 
perspectives; the beginning of global work oiWhe interaction be* 
^ tween nature and society; ~ ; 

215 



Environmental education in countries ofthe*region 

2. The decisive role of a social system in the interaction between 
nature and society; 

3. Activity of man as a. new factor affecting the environment, the 
consequences and their evaluation, and 

4. Problems of the conservation of nature. 

The route of the excursion is chosen to study the effect of man's 
activities on the natural elements of the locality and the correlations be- 
tween them. Later, the results of the excursion and material from an inter- 
view are used for a debate on one of the local environmental problems. 

Twenty-eight periods a*e allotted for the study of the third theme, 
"Optimization of the interaction between nature and society {nature con- 
servation)." Three periods are set aside for the seminar, four for a game 
and eight for practice. The following problems are discussed: 

1. Elaboration of the scientific basis for environmental changes and 
management; limits of stability of the ecosystem and their defini- 
tion; ^ 

2. The system of nature conservation in the USSR; its legislative basis; 
the economic basis for ^rational use of natural resources; State 
management of natuj£ conservation in the USSR; public organiz- 
ations involved in nature conservation; and 

3. International co-operation ii^iature conservation; the environment 
> tal activity of the United N&tipns; the role of international non- 
governmental organizations. 

The seminar is on the topic: "Possibilities for the solution of environ- 
mental problems in a highly-developed socialist state," and makes use of 
information from an interview, from newspapers and magazines, and from 
the students' own essays. 

The game is based on an international conference on nature conserva- 
tion and involves the 'defence of a diploma'. It includes the organization 
of a school exhibition on various environmental topics. 

Tl>e introduction of such a course does not' mean that the interdisci- 
plinary approach is neglected. The synthesis and generalization of knowl- 
edge in the leaving Form, together with -periodic junctions of integration 
of the ecological knowledge acquired in various learning disciplines, would 
help lo create a clearer understanding of the complex environmental prob- 
lems |uid develop an ability to solve them. At the same tugie the basic 
content of environmental knowledge is acquired through lessons on differ- 
ent subjects. 

^\ concise account of the basic scientific content of natural environ- 
mental problems included in the various subject programmes is given 
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fcclow. Students are from 7 to 17 years old and they study for ten years 
from Forms 1 to 10. There are three? stages; « 

Stage I (Forms 1-4) , 

a) The composite elements of hature; 

b) An elementary understanding of the cause-and-effect links in 
nSture, primarily in consideration of seasonal changes; 

c) An understanding of the interaction between plant* and. animals 
and the elements of inanimate nature; ^ • v 

d) An accumulation of scientific facts on man's positive and negative 
influence on natural objects and the links between them;' 

e) Man's economic activity in different*!feasons ahd his.dependence 
on local natural condiii^s; * 

f) A general idea oWc economic significance*^ nature; 
\ g)"Knowledge about measures to control pollution? and 

) h) Evaluation of the, popular experience in forming a reasonable atti- 
tude towards nature. fc 1 

Stage II (Forms . ' 

a) Interdependence of phenomena in animate and inanimate .nature; 

b) The first concepts of the conditions needed for life, of the 
medium^n which organi^ns £xist, and of their interrelations with 

^ther organism* and the environment; . * ' 

c) The influence of animate on inanimate nature; * 

d) Introductibn of the term biosphere; - ■ 

e) The study of scientific methods of preventing the undesirable in- 
fluence of man's activities on lijiks within nature; 

f) Ifistorical facts, reflecting the growing role of natural resources as 
one of the sources of society's progress; 

g) Access to information on the economic development different 
countries whieh depend on the exploitation of natural resources; 
and . fl * 

h) An analysis of information on nature conservation in the districts 
where' the pupils, live, and on the development of tljeir economies 
in natural conditk>ns. t . " 

Stage III (Forms 8-10) . * 0 \* 

a) Understanding the universal character of interre^tioris between 
natural phenomena in their development; \ ^ 

b) Learning the essence of the unity of society and nature; 

c) Th"e concept of a natural medium; of the inter-connections be- 
tween its components at varid&s levels; molecule, cell-tissue, 
organism, population-species, and biosphere; 

d) Balance and imbalance in nature; 
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e) Study of the biosphere, its structure, components and energy; 

f) The role of green plants; ' * 

g) Evaluation of the interaction between society and nature, depend- 
ing on the social and political structure; 

h) Learning scientific facts about man's ynpall on nature; 

i) Forms of pollution, permissible norms and measures to prevent it; 
j) The concept of environmental and social hygiene; 

k) Measures to conserve the gene pool; 

1) State and international measures on nature conservation and the 

use of natural resources; ^ . * 

m) Ways of changing ecologically inefficient techjMjpgy, and 

n) Creation of dptimum conditions in the biosph^, and the concept 
of the ionosphere. ( L 

The system of interdisciplinary links is shown in Table 1. 



Table l.How environmental problems are studied in school subjects 

Natural History (Forms 1-4): Natural environment factors. Natural wealth of 
home district. Seasonal changes and man's work in nature. Legislation. Careful use of 
natural resources. 

Biology (Forms 5-10): Man's impact on natural interlinks (ecosystems, popula- 
tion*, ffifftphef^). Role Of animate nature in man's life. Hygienic aspect of nature. 
Plants. Balance and imbalance in nature. 

Geography* (Forms 5-10): Development and inter-connection of natural com- 
pletes. Economic activities pnd nature. Estimation of resources and their distribu- 
tion. Planned use of nature in the Soviet Union. 

Fhysks and Chemistry (Forms 9-10): Impact of modem production on nature. 
Recycling. Reclamation. Pollution control. 

History, Social Sciences (Forms 4-10 f: Government actions on nature conserva- 
tion. History of the nature conservation movement. The Co mm u n ist Party and its 
programme of environmental management and nature conservation. Legal and moral 
norms governing the TfiWtrelatioruhip 1>etween man and nature. Civic responsibility 
for the fate of the environment. Regularities of the interconnections between nature 
and society. Social environmental practices conditioned by historical factors. The 
USSR Constitution, as it relates to the necessity to regulate the management of natural 
resources and to nature conservation itself. 

Literature and Art (Forms 1-10): The moral basis of links between man and 
nature. Nature depicted in art. The beauty of nature as a source of aesthetic feeling 
and the moral improvement of man. 

Hand Work (Forms 1-10): Nature as a medium for man's work. Participation 
of schoolchildren in practical activities to improve the environment and reproduce 
natural wealth. 

• 218 

j 233 



Union of Soviet Socialist Republics 

A summary of the cont£pt of the theoretical lessons and practical 
activities du ring fiHd practice organized by the staff of the Institute for 
the Content and Methods of Teaching, a section of the USSR Academy of 
Pedagogical Sciences, is given in 'fable 2. 

Table 2. Field practice organiza^for pupils by the 
Institute for the Co ntent a nd Methods of Teaching 

Type of activity Content 



Study of biological communities Description of the types of plant communities, 
for the purpose of making an . Study of the variety and interconnections be- 
irtventory of nature's wealth 'tween the species, and of species of relicts and en- 
demics. Peculiarities of the way of life of specie* 
r (U., ants,- birds, ungulate animals), structure of 

population!, dynamics their numbers; study of 
the types of environment. 
The art of finding one's bearings Finding one's bearings, using a compass and natural 
on the ground. Methods of landmarks, walking along the azimuth, setting up 
* scientific investigations experimental plots and making maps of theta. 

Learning methods of systematizing specie* in 
nature. Keeping a journal, reports, essays. 
Practical nature, conservation Study of the need for artificial nesting grounds in 
activities different types of forests. Building and hanging of 

\ the nests. Inspection and reports on the cdlpnies. 

^ Repairs to and cleaning up the nesting grounds. 

Work on bird feeding tables. Care of the forest. 
Cle aning recreation areas and living sites. 

i 

Tuition during field practice includes Fixed-route excursions, individ- 
ual and group observations, and studies and practical work on nature 
conservation. ^ t 

In an attempt to extend modern ideas on nature conservation, some 
teachers run optional courses at school. The programme for the optional 
course Nature Conservation of 70 periods for Form 8 was approved by the 
USSR Ministry of Education in 1973. It, includes both theoretical and 

, practical studies and contains the following topics (with the number of 
periods allotted in brackets): Introduction (4), Scientific basis of nature 
conservation movement (12), Atmosphere control (6), Water control (8), 

— -Soil we (10), Plants (ip), Wildlife m_anagement (K)), Mineral resources 
(5), Landscapes (5), Tourism and nature conservation— out -of-class (6). 
Some of the periods are assigiicd to practice. 

The Karelian Autonomous Soviet Socialist Republic has its own 
special programme for two years of study of nature conservation problems 
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in Forms 7 and 8. In Yakutia teachers conduct optional lessons on hunt- 
ing and rational use of local resources. Optional lessons on the biosphere 
and its problems are being run in Lithuania, Estonia, Moldavia, Ukraine 
and other republics* 

Out-of-school education and informal activities. Practical activities 
concerning nature conservation have become widespread in Soviet schools. 
They are carried out by the teachers as extracurricular activities and by 
various educational establishments such as stations for young naturalists, 
pioneer camps ^and field stations. Many pupils are members of the All- 
Russia Nature Conservation Society, and take part in its activities* 

Participation of young people in the movement to preserve the 
environment tak^s various forms, depending on the needs of their district. 
There are: *Green Patrol' an3 'Blue Patrol' groups, school forestry organ- 
izations, groups to combat soil erosion, work and rest camps, dubs of 
young naturalists and friends of nature, and expeditions. 

In the Russian Soviet Socialist Federative Republic alone there are 
more than 6,000 school forestry groups, where more than 300,000 pupils 
work and study, looking after 2,500,000 hectares of forest. There are 
more than 1,000 work aiyi rest camps for members of these forestry 
groups, and nature conservation schools 'are set up in the camps. 

School forestry groups help pupils to choose a career. In 1976 some 
600 forestry group members entered forestry institutes after leaving 
school, and a similar number took jobs in forestry. ^ 

Members of school forestry groups take part in the Muravei (Ant) 
opera tibn Jbeing conducted by the All-Russia Nature Conservation Society 
and the Ministry of Forestry. Last year more than 140,000 anthills were 
put under protection otthe young forestry specialists. 

'Small Forestry Academic j' (SFAs) and Touth Ecological Stations' 
are spreading. One of the first SFAs was org^zed in Petrozavodsk in 
1971 and is attached to the Karelian Forestry Institute. The SFA students 
have graduated from young naturalist clubs, or are the members of the 
Berendei forestry or winners of various Biology competitions. Most are 
14 or 15 years old. 

Scientists at the Forestry Institute worked out the course "Forestry 
and nature conservation' for SFA students, with 56 periods of lectures, 40 
for practice, 10 for excursions aftd 3 weeks of forestry practice. When 
studying for the second and third year all students have their own scienti- 
fic instructor and an individual plan of work. To complete each year of 
study, students present the results of their scientifically-based investiga- 
tion in written form. ,Upon graduation they get a diploma, a description 

/ 

220 ' 

ERiC . . 255 



Union of Soviet Socialist Republics 




of their abilities and behaviour, and a recommendation to enter a Forestry 
Institute to continue their education. 



There *re similar academies in Krasnoyarsk, Sverdlovsk, Omsk, 
Arkhangelsk aAd Volgograd. $ot long ago, a Correspondence SFA was 
opened in Byelorussia. Teenagers may study there for three years at 
either of two faculties: Forestry or Nature ConserWon. Everyone can 
receive the programmes, themes for essays and tests. Those who succeed 
are invited in the summer to a camp where they practise forestry and listen 
to lectures by specialists. 

In some places, for example in Pushino in the Moscow area, several 
school forestry groups are united and youth ecological stations are set up. 
The main objective of the Pushino ecological station is to study the impact 
of the rapidly-growing town on its environment. Great ♦tention is also 
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paid to the development of technical skills, and schoolchildren are taught 
handicrafts. * *~ ^ 

The children inspect the district, mark on a map. the areas needing 
protection from erosion, carry out tree planting and collect the seeds of 
grasses used tcTpTtvtnt erosion. Blue Patrol groups take part in the All- 
Union activity called "living Silver". Pupils mark on a map places where 
fish may gather in spring, and carry out activities to save fish. They also 
jtudy flora and fauna in local reservoirs, keep them clean and stage cam- 
paigns against poaching. Now there are nearly 7,000 Blue Patrol groups 
with more than 13b ,000 members. The results of nature conservation 
work carried out by pupils are put together at regional, provincial and re- 
publican rallies to promote conservation. 

Vocational, technical and legendary specialized education. In' tecCht 
years more and more Form 8 4chapl-leavers have been continuing their 
education at vocational and technical colleges or secondary specialized 
educational establishments. In three years of study, students complete 
the general school curriculun^crad acquire a professional qualification. 

How environment problem are studied depends on the type of col- 
lege, iter example, at agricultural colleges special attention is paid to 
rational use of sqj}, problems of erosion, the effect of forestation on the 
crojt yields, control of pollution of agricultural lands caused by the use of 
pesticides, and proper methods of irrigation. 

* In architectural colleges, pupils examine the problems o^reserving 
natural complexes, ensuring -that^ buildings blend into the landscape and 
planting greenery. Considerable attention is paid to the practical work of 
* improving the local environment. Students look after parks and cultural 
landscapes, and plant trees and bushes. ^ 

Although advances have been made in environmental* education at 
secondary specialized educational institutes in the USSR, the institutes 
still lack staff qualified to teach environmental subjects as^ell as teaching 
aids, and especially textbooks. 

< ' Ecological teacher training. Environmental problems are included in 
most of the disciplines taught to students of aH institutes. The first time 
they come across the scale and significance of this sort of problem is when 
they take the course Introduction to the speciality in their first term. 

The development of ecological knowledge is achieved not only by 
the interdisciplinary approach, but also by the special Gourse Nature con- 
servation , Started in 1948 at the Biology Faculty of the Moscow State 
University and at the Tomjji St^te University. By the end of the 1970s, 
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Students making laboratory tests at a sewage^reating station 

environmentologists with the following specialities had been trained at the 
tertiary level: , 

-rational utilization of water resources and rendering industrial 
sewage harmless; 

- water supply, sewage and purification of industrial sewage; 

- agricultural wat^r supply, irrigation and protection of water* 
resources; * : 

- ichthyology and fish-breeding; 

- forestry; ' 

- use of gas and black oil and protection of the atmosphere for the 
-speciality 'Industrial heat-power engineering'; 

- technology of the recuperation of secondary materials; 

- hygiene, sanitation and epidemiology; ' ' 

- rational utilization of natural resources and environment protec- 
tion for the specialities Biology and Geography; 

- ecology, utilization of natural resources and development of their 
effectiveness. 

Not long ago new specializations Architectural Ecology and Building 
Ecology were introduced in architectural institutes. 

Absent from the list of school teacher professions is an Ecology ; 
specialization. This situation will not change greatly in the nsar future 
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because of the decision to give environmental training to all teachers to 
make a success of the interdisciplinary approach in environmental educa- 
tion at school level. 

The course of Nature Conservation was introduced at a number of 
teacher-truing institutes at the beginning of the 1960s. A compul 
course on environmental problems was started in 1970 at adl teacher tr 
ing institutes. Only a few students enrolled, mainly from facultie^Cvith 
specializations in Biology with Chemistry, Chemistry with Biold^y, Geo- 
graphy with a minor in Biology, Pre-school Pedagogy, and Pedagogy and 
Methods of Primary Education,. Ttyus, only biology* geography, chemistry 
and primary school teachers are specially trained in this field. 

Practice teaching is considered one of the most important aspects in 
ecological teacher training. Though beginning students in this subject may 
have theoretical and even practical knowledge, they still cannot use it 
according to the objectives of ecological education at school. This means 
that the ability to use knowledge depends not on its extent but on its 
accuracy, systematic character and mobility. The mobility and ability to 
control and adjust knowledge within the school programme enables 
, students to carry out ecological education effectively at schooH It is note- 
worthy that practice teaching changes Students' attitudes towards their 
. studies. After they have tried in practice to use tBeir vocational knowl- 
edge, they begin to understand that their special training needs some im- 
provement. 

To improve- the ecological training of teachers and Environmental 
Education at school the All-Union Minsk Conference (1979) recommend- 
ed the introduction of a compulsory course of ecological education for . 
students in all faculties at teacher-training institutes. At she Tomsk 
teacher-training institute and some others, such & course has beejk taken 
_ by all students for a number of years. 

A system of post-graduate training in ecology i* abg^pfcecL In Estonia 
in 1968, for example, the Nature Conservation Society in cooperation 
with the Estonian of Education introduced a new type of sum-, 

mer school training for ecological teacher- training. All teachers—including 
primary school teachers— and headmasters, attend for two weeks. Of 100 
periods, ten are allocated for lectures and the rest for field practice. Simi- 
lar summer courses at some of the nature reserves art organized by the in- 
stitutes of post-graduate teacher-training in Moscow, Vilnius and other 
cities. y 

Futurt directions 

Taking into consideration the wide ragge of Environmental Educa-_. 
tion problems, and the fact that many ministries, educational institutions, 
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sd^ntifhHkpaitments, public organizations, mass media and others are in- 
volved in the process of Environmental Education, the co-ordination of 
these activities becomes an important task. In the USSR the main fciody fir* 
this field is the Section on Environmental Education which Coordinates 
more than 50 leading scientists, specialists and decision-makers. At present ' 
this body .is controlling the enactment of recommendations adopted by 
the First AH-Union Conference on Environmental Education, Minsk 1979. 
An analysis of materials presented to this conference and of previous ex\ 
perience indicates that in compiling Environmental Education syllabuses 
and programmes— and in implementing them— the following directions 
should be taken: 

— the plurality of Environmental Education objectives; 

— the interrelation and continuity of Environmental Education; each 
member of a society must have the opportunity to acquire and 
extend his environmental knowledge; 

— co-ordination of the general and individual; thq development of 
the general ecological fculture of the people should be co-ordinated 
with specific local needs and priorities; * 

— stimulation of the environmental activity of each citizen; and 

— the implementation of Environmental Education programmes 
which should take int6 account forecasts of the extent of exploi- 
tation of natural resources. 

» 

To end this<article it must be emphasized that no matter how well 
the problems tff the environment and Environmental Education may be 
solved in one country, even in such a big state as the USSR, it must first 
of all be considered a global problem that cannot be solved any other way 
except in close co-operation with other countries. This was underlined in 
Tbilisi, where we can note the success of the Unesco-UNEP International 
Programme on Environmental Education. . Within the framework of that 
programme, the following activities could be suggested: 

a) In addition to the Unesco-UtfEP environmental education news- 
letter Connect, the publishing of a periodical specialized magazine 
dealing with the problems of Environmental Education; 
, b) In accordance with the recommendations of the Belgrade Inter- 

* national Workshop, 1975, to work out and publish the second 
edition of Trends in environmental education (see p. XIII); 

c) Holding a scientific worjphop or conference on the theoretical 
problems of nature conservation, possibly in cooperation with the 
International Union for the Conservation of Nature* and its Re- 
sources (IUCN); and 
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* d) The expansion of a system of international courses on Environ- 
mental Education wherein representatives of both developing and 
developed countries are invited* We^plan to conduct such courses 
4t next year in Tbilisi. ^ 

The foregoing does not limit the possible trends of development of 
international cc*€^eration_in Environmental Education. We are confident 
thatjjo matter how aggravated environmental 'problems have become, man 
c3fi solve them now and in the future. 

One of the necessary conditions for such a solution is peace on our 
planet. Environmental problems cannot be solved when military oper- 
ations continue to take place, when chemical, bacteriological and. nuclear 
weapons with their tests are not banned. At the Regional Workshop on 
Environment Education in Bangkok, 1980, it was noted that the problems 
of disarmament\uicj t^e policy of detente should, be subjects in Environ- 
mental Education. As they are Environmental Education factorsNve 
should not be afraid to introduce such questions. □ 
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ENVIRONMENTAL EDUCATION: AN INDISPENSABLE MEANS 
OF SOLVING ENVIRONMENTAL PROBLEMS 

by D. Phantumvanit and R.AL Lesaca 

A * 

" Introduction 

This article sets out some of the environmental issues in Asia and the 
Pacific and considers the role of environmental education in improving the 
environment. Som$ major environmental issues are presented, followed by an 
. appraisal of environmental ^ducatioi^acluding recommendations for future 
action. ™ ^ 

Thfe terrain of the region of Asia and the Pacific isMiverse and complex, 
ranging from the deserts of Iran, Afghanistan, Pakistan, India, China and 
Mongolia through the Himalayan mountains of South Asia to the coastal states 
and island countries of tropical Southeast Asia and the islets of the South 
Pacific. The region includes the two most populous countries of the world, 
China and India. Economically, most of thfc countries are classified as devel- 
opingf the exceptions are Japan, Australia and New Zealand. A few countries 
are emerging also as economically strong, including Singapore, the Republic 
of Korga and Malaysia. On the other side of the coin^there are eight least- 
developed* countries ip the region: Afghanistan, Bangladesh, Bhutan, Lao 
People's Democratic Republic, Maldives, Nepal and Western Samoa* 

With such a divergence in stages of development and economic back- 
vjn-ound, not to mention social and cultural differences, it is not surprising that 
environmental issues are accordingly diverse and complex. 
Population and usa of mourns, 

With well more than half of the world's population living in Asia and the m 
Pacific, and with a8 trends indicating an if crease of at least another thousand 
million people in the region by the year 2000, the impact on the environment 
from population pressure is indisputable. The rapid growth of population has, 
handicapped governmental efforts to eradicate poverty, has depleted avails ' 
food and energy resources, destroyed vast forests and encroached upon 
natural resources such as land and water. ^ * 




The World Bank has made a hypothetical projection^ the popul^liop 
in different countries of the world to their maximum likely totals. Should 
these projected figures materialize, the world's population would stabilize in 
the 22nd century at just under 10 thousand million (9,800 million) p/ople- 
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double the present population. There are ten countries in the Asia and 
Pacific region with a projected population of more than 100,000,000: ' 

a) Bangtedtth-314 mfflkm by the year 2160 (143^nfllion by the year 2000); 

b) Chtna-1,555 mffioo 9^4^ye*2065 (1,251 tnilbon by the year 2000); 
c} India- 1,645 mfflion by theyfcfer4150 (974 million by the year 2000); 

d) lndonesa-350 million by the year 2 1 55 (204 million by the year 2000); 

e) Iran -102 nulhbn by the year 2105 (599fflion by the year 2000); 

0 Japan- 134 mfflion by the year 2105 (131 mfflion by the year 2000); 

g) Pakistan-332 mUtion by the year 2150 (139 million by the year 2000); 

h) Ph%pine*-126 mfflion by the year 2075 (75 million by the year 2000); 

i) Socialist Republic of Viet Nam-149 million by the year 2105 (87 million by 
the year 2000X and 

j) Thailand -103 million by the year 2095 (68 mfflion by the year 2000). 1 

Asia's increasing population represents an additional burden which is 
hampering governmental efforts to raise standards of living ? and to eradicate 
poverty. To arrest this increase requires strj^feent and vigorous governmental 
measures. The example of China in controlling its birth-rate indicates that 
this probleil can be solved if a government is determined to act. 

Uriwi congestion 

The continuing increase in population is likely to accelerate the already 
rapid migration from rural to urban areas* In developing countries, cities 
serve as the centres of economic, cultural and social activities. The Global 
2000 Report has projected that by the year 2000 Calcutta will has* 19.7 
'million people, Bombay 19.1 million, Seoul 18.7 million, Jakarta 16.9 mil* 
lion, Karachi 15.9 million, Teheran 13.8 million, Delhi 13.2 million and 
Manila 12.7 million.* 

At present, few cities in developing countries of Asia and the Pacific 
region can afford to provide adequate sanitary and environmental facilities to 
serve their population. This problem wiH become even more acute as conges* 
tion is aggravated by uncontrolled urban growth* The environment may be 
mined by air pollution from motor vehicles, water pollution from untreated 
domeitk wastes, lack of facilities for the collection and disposal of solid 
waste, traffic congestion, shortage of. housing which leads to expansion of 
slums, and social insecurity caused by high crime rates. 

Events portrayed in this dark picture are not inevitable. The success of 
Singapore in improving the quality of its environment should be noted. 
Through? vigorous family planning programmes, Singapore intends to limit its 

1. World Bank, World ^hpmentjrtport 1980, Washington, 1980, p. 142-3 

2, U.S. CouncO on Environmental Quality ,> The global 2000 rtpori to the President, 1980, 

p. 242 
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population to a manageable level of 4,000,000 people. At the same time, it 
has introduced successful "restricted zones' to alleviate traffic congestion in 
central areas. Its stringent policy on control of pollution has improved the 
quality of the environment in residential areas'. Although Singapore can njw 
f be described as an industrialized country and industrial plants and factories 
are spreading rapidly within its restricted land area of only 588 square kilo- 
metres, visitors can still find plenty of •green* areas .even in the heart of town. 
Singapore has ajs^enforced strict gun control and is one of the tf$rhf*s safest* 
cities to live in. \ 

Forest tend 

^Increasing population has accelerated the rate of depletion of vital natural 
resources in the region. The most obvious example of this is the destruction of 
tropical forest. Fewest land in Thailand, for instance, has dwindled from 51 per 
cent of total land area in 1963 to 38 per cent in 1973 and just 25 per cent in 
1978. This scale of destruction is mainly due to the need for more agricultural 
land for an increasing rural population and to illegal logging. It is clearly en- 
dangering die survival of many species of fauna and flora. 





Growing ntnd populations: a cause of deforestation 



The' protection of forest requires strong and cortsisjent governmental 
measures. Qpna and the Republic of Korea are both succeeding arresting 
deforestation. China has established 48 million hectares of new forests in the 
past 25 years. Anothd* effective measure which many countries have taken 
up is the promulgation of protected areas such as national parks and wildlife 

reserves. ^ * 
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Soura* of mmw 

In the past decade, 'energy' has become the subject of great concern in 
countries all over the world. The economic repercussions of rising energy 
costs are blamed for the stagnation of the economies of developing countries 
and for aggravating inflation. 

The issues of energy anVl the environment are most readily linked in the 
mind by the controversial question of the safety of nuclear power plants. 
Although nuclear power serves as a useful alternative to oil, the issue of safety 
remains unsettled. Many countries in Asia have, at one time or another, con- > 
tenfplated the construction of nuclear power plants. In many case's, however/ 
protests from environmentalist groups have forestalled such ideas, at least for 
the time being. In the future, the expected increase in energy demand and the 
continuing rise in petroleum prices are likely to cause the issue of nuclear ; 
power to be raised again. 

The search for renewable energy resources will gain in the meantime, 
particularly for sources which are agriculture-based. In China, millions of 
bio-gas units have been installed, providing an example of the use of appro- 
priate technology to produce sufficient energy for rural consumption. The 
production of alcohol from sqgar-cane qr tapioca, following the lead of Brazil, 
has received greater attention in many countries with extensive plantations of 
sugar-cane and cassava* Solar energy must be developed urgently. 

EnvironfMntri pollution 

Environmental pollution remits mainly from improper handling of 
domestic wastes, disposal without treatment of industrial effluents and emis- 
sions, and surface run-off from agricultural areas which have received over- 
loses Qf fertilizers and pesticides. Pollution affects land use; changes the 
quality of natural bodies of water, making them unfit for domestic, industrial 
or agricultural uses; alters the characteristics of die air in any given geographi- 
cal area; and in general causes impairment to the normal use of natural 
resources. , 

V 

The increasing threats to man's welfare and the rising social cosjts of 
pollution have compelled governments to draw up new policies, enact legisla- 
tion and set up institutional and administrative piachinery to deal with the 
problem. Methods now exist to control environmental pollution from domes- 
tic and industrial sources. Standards need to be set and factories must comply 
with them if pollution is to be controlled. More importantly, public aware- 
ness and concern for aNdean and safe environment, knowledge of the actual 
and potential threats tolhe health and well-being of the pu^Jk posed by 
uncontrolled pollution, and the realization that there can be economic devel- 
opment without pollution or destruction of the land, water and air of the 
country: thesoiffe vital to the control and prevention of environmental 
pollution. » 
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Rcskktt utilization 

The development of technology for renewable and te-useable resources 
has emerged as one of the foremost environmental issues. Residues generated 
from agriculture and associated agro-industry are traditionally available in- 
most developing countries of Asia and die Pacific. For example,one-third of - 
the entire population in the Philippines is dependent on coconut. Recently, 
the government embarked on a National Coconut Replanting Programme 
covering a 40-year period for 2.5 million hecfires of land which are presently 
under coconut cultivation and set aside an additional 0.4 million hectares for 
expansion. This progressive programme will lead to the replanting of 350 
million coconut trees. Statistics show that 40 per cent of standing trees are 
already over 60 years old- The programme clearly verifies-the enormous 
potential of the production of coconut oil, copra, desiccated coconut, build- 
ing materials from coconut trunks, charcoal and activated carbon from coco- 
nut shells, handicrafts frojA.coconut fibre, animal feed from copra cake, and 
others.* f 

In considering thetcchnology for residue utilization, end-uses like 
energy, food, construction material, chemicals and fertilizer should be given 
due attention. Sugar and palm oil industries could set examples in energy 
consumption of their own generated residues^ In the sugar industry, the 
residue-bagasse -is used as its main fuel source and the industry is almost self- 
sufficient far energy supply. It is a normal practice to sell the leftover bagas*K~ 
to nearby paper mills as raw product for pulping- In the palm oil industry/ 
fresh-fruit-bunch fibre, a residue of the milling prqfcess, is burnt to generate 
energy 4 

Residue utilization not only produces renewable resources, but alsp 
contributes towards solving pollution problems. Residues in the form of 
effluents from agro-industries are normally non-toxic in nature, but their 
quantum may cause severe pollution to receiving waters. The case of pollution 
from palm oil mills in Malaysia is an example. This pollution issue has been 
given top priority by the Malaysian government. Aside from the control of 
the quality and quantity of effluents, successful applications of residue util- 
ization inch as the spraying of diluted effluents on neasby plantations would 
be economically beneficial to the pollution control pdgramme. 

Regarding palm oil effluents, waste load concent ation can reach as hi'#i 
as 20,000 parts per million of biological oxygen dema id (BOD). Experience 
from the region indices the willingness of industry t< invest in pollution 
) control in ratio to the profitability of its products: if i loney is earned, it gets 
done. Most of the time, government has to play a leading role in providing 
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3. United Nitiom Environmental Programme (UNEP). Regionil Office for Ana and the 

koky January 1981. 



Pacific. UNEP Asia-Pacific teport 1930. Bangkc 
Ibid. 
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technical know-how and in initiating technical research on new pollution 
control technology. 

The stage is now set for further action on technology for renewable and 
reuseable resources Developing countries are about to further their pro- > 
grammes for full utilization of vast amounts of agricultural and agro-industrial 
reskkresr It is expected that the 1980s will see a progressive collaboration 
OTfong various research institutes of the region. Demonstration pilot projects 
on residue utilization cpuld and should be launched. The result of these acti- 
vities would lead to the development of regional technical capability, and to 
commercial application of these renewable resources. * 

Marine sn v k o nfmnt 

The protection of the marine environment is important to the conserva- 
tion of an inestimable food resource. Lately, offshore petroleum and mineral 
explorations have been intensified in this region. The impact to the marine 
environment from oil spills from transportation, offshore exploration, and 
production activities is of concern to all countries. This issue is trans-bound- 
ary in nature requiring, dose collaboration among neighbouring coastal states 
sharing the same water bodies. In this region, a good example was set by a 
tripartite agreement between Indonesia, Malaysia and Singapore which share 
the Malacca Straits to ensure safety in navigation and the protection and 
control of oil spills. 

* 

Tourism 

The tourism boom has hit Asia and the Pacific. Vanuatu, an island 
country in the South Pacific, has roughly the same number of visitors annual- 
ly as its population (about 100,000). Singapore, Hong Kong and Thailand 
receive dose to or beyond two million visitors each year contributing signi- 
ficantly to their economic development. In Fiji, tourism is now the second 
biggest foreign exchange earner next to the traditional sugar industry. The 
social impact on indigenous cultures and on their social values, however, has 
not received due attention. The influx of foreigners with their own practices 
and ways of life affects the social Hfe of recipient developing countries This 
is particularly true in As i a and the Pacific where cultures are highly receptive 
to foreign intrusion. The issue merits careful and intensive study. 

The eight major environmental issues introduced so far serve in provid- 
ing gj^mpscs of the nature and toope of the environmental problems in Asia 
and the Pacific. These issues arrtetognized in quite a few countries and have 
resulted in the setting-up of governmental machineries and organizations to 
co-ordinate and tackle environmental problems, the degree of success or 
failure of which varies from country to country. The indication is clear: 
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unless the countries work hard to stop this environmental degradation, the 
situation in the region will rapidly become wone. 

Tht rote of anvkorwMntal education 

In simple terms, environmental education can be regarded as the process 
of learning through which participants acquire sufficient knowledge to contri- 
bute towards solving environmental problems. Environmental education 
should cover study and training as well as research and information dissemi- 
nation. (This article will deal mainly with the third level of education -higher 
education— as primary, secondary and out-of-school education are covered 
elsewhere). — 

Environmental education programmes, in one form or another, are in 
existence in every country in this region. Since environmental education is 
still regarded as a relatively new subject, curriculum development and the 
formulation of instructional materials are given priority. Attention iraU<5~ 
given to formal and non-formal training in environmental education of 
teachers. These are numerous universities and colleges offering environmen- 
tal courses in Asia and the Pacific. In India alone, more than 40 universities 
and colleges offer such courses. At least six universities in the Philippines 
« include curricular offerings in environmental sciences and ecology. 

There are many places where these graduates are needed in the environ- 
mental work of the region. Just a few of the many possible engagements or 

fields of work for environmental education grtWuates is given below. 

* . }. 

<1. Teaching and research ~ 

'2. Sofl and water management 

S. Management of national parks and reserves 

4. Forest management and wildlife protection 

5. Air and water jtoDutkm monitoring 

% v 6. Advisory services to industries and agriculture 

7. Aquacuhure and livestock management 

8. Environment counselling in planning groups and organizations 

9. International organizations 

10. Environmental information dissemination 

11. Fidd extension workers m agriculture, forestry or irrigation. 

The realization of environmental problems in the last decade has pro- 
moted the intensification of research into various aspects of the environment 
at international and national levels. The Unesco Man-and-the-Biosphere _ 
(MAB) Programme, and the natural-sciences-related research supported by - 
the United Nations Universit^rand the Ford Foundation, to name just a few, 
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all contribute to a better understanding of ecosystems and the broadening of 
knowledge concerning the relationship between man and his environment. 

At the regional level, programmes such as those of the United Nations 
Food and Agriculture Organization (FAO) as well as those of Institutes for ' 
Tropical Medicine (TROPMED) and Tropical Biology (BIOTROP) under the 
Southeast Asian Ministers of Education Organization (SEAMEO), have pro- 
moted research by scientists on environmental issues. At the national level, 
higher learning institutions, particularly universities, are conducting research 
funded mainly by governmental sources on local environmental problems. 

Except for research in .specialized areas, sucji as the study of water-borne 
diseases O^industriaf waste water treatment systems; the majority- of environ- 
mental research— which normally deals with studies of natural ecosystems or 
the induced impact on the natural environment from development activities- 
are at the preliminary stage. Studies like those on the impact o\ sedimen- 
tation on the coastal marine environment require long-term observation 'and 
analyses. The amount of historical data is normally insufficient, hence the . 
need for intensive data-gathering which prolongs the research period.' Other 
.studies— such as those on the safety aspect of nuclear power plants— can be 
rathdftontroversial and do not offer clear-cut solutions. At times, the short- 
age of experienced scientists in developing countries can £ose an obstacle. 

The importance of environmental research is indisputable. Without it, 
intelligent analysis for decision-makipg cannpt be accomplished. Research 
is important to neutralize the influence from vested interests. O^n, due 
to the absence of technical and scientific evaluations, bias on the part of 
these" vested interests can distort the whole picture and lead to inaction by 
governments who— for fear of public aversion— may delay the implementation 
o { development projects. / 

Some countries in the region, such as China, India, Malaysia and the 
Republic of Korea, possess capable institutional facilities for conducting 
research which should be utilized to maximum benefit for the region as a 
whole. The biqgas experieriSe^m China, the experience of India on water 
resources modelling, that of Malaysia on palm oil and rubber effluents treat- 
ment, and of the Republic of Korea on environmental engineering could 
contribute to regional scientific communities and the improvement of regional 
environmental conditions: 

Poft~griduvt8 intonated onvkonmwtsl •ducatton 

In recent years, universities hive expanded their curricula to offer 
courses and degree programmes in various aspects of environment. A review 
of environmental programmes available in/uuVersities of this region has in- 
dicated a broad spectrum of programmes depending on the fields of study 
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of each university. Generally, these programmes seem to have originated - 
from a natural-science or applied-science base and may be categorized into: 

1. Environmental sciences and engineering * 

2. Natural sciences 

3. Environmental management 




Rice paddies and forest in the Philippines call for environmental management. 



Recently, the idea of introducing- post-graduate integrated environmental 
education programmes with the objective of producing environmentalists with 
sufficiently broad knowledge to synthesize various dimensions of environmen- 
tal issues for decision -making has received greater recognition. The respdnse 
to such an approach. is dependent on the needs of each country. In some coun- 
tries there seems to be a dearth of environmental managers, particularly iri the 
public sector, to ensure overall consideration of the envirojunent in develop- 
ment activities. On the other hand, some countries feel that such broad-based 
integrationists may often lack a deep understanding of basic scientific knowl- v 
edge. Such graduates may hot find themselves in a position to provide the 
technical solutions demanded of them. « 

The strengthening of an integrated 'environmental education programme 
for this region can best be achieved through the establishment of a network df 
existing universities and higher learning institutes. The nature of each pro- 
gramme may vary depending on the strength of the associated institute and 
the needs of the country. This approach will provide sufficient flexibility to 
fit the needs of various institutes and countries. 
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CflVlf OnfrMfrt UMIHiy 

Over tfie yean, the United Nations Environment Programme (UNEP) has 
been promoting training of various professionals. The prime objective of en- 
vironment training is to improve the knowledge and to increase awaxeftess of 
environmental issues for both governmental and private sectors, and the public 
at large. From past experience, training for engineers and development plan- 
ners has proved to be successful in ensuring the consideration of the environ- 
mental factors in association with activities of these professionals. 

Most countries in Asia and the Pacific have their own training program- 
mes for various target groups and audiences. It is also common practice for 
officials from developing countries to attend training programmes offered in 
the developed countries; many of these, however, are too theoretical and 
parochial to be suited to the needs of developing countries. Of prime import- 
ance is die promotion of more regional and national training activities using 
load expertise, and emphasizing case studies from the region. 

Many of the key subjects of environmental training are in a stage of rapid 
development. The universities in developing countries are in a position to 
serve as centres of technical knowledge. Universities can respond quickly to 
the need for organizing' short-term interdisciplinary courses. The role of uni- 
versities in offering environmental training should be further explored and 
promoted. 

Targets for environment training should be redressed to fit the changing 
needs of developing countries. For example, state or provincial administrators 
are the responsible authorities at the grass-roots- level who carry out day-to-day 
contact with rural people. This could be the determining factor for the suc- 
cess or failure of an environment programme. The training of these adminis- 
trators is vital. The other target group which merits additional attention is 
die mass media professionals who convey environmental information and 
awareness to the public. Many environmental issues are technical in nature; 
thus a thorough understanding of the essence of these issues is a necessary pre- 
caution against well-intentioned misrepresentation which may confuse the 
public and produce negative backlash on worthwhile projects. 

EnviranfMNtri information ^ ^ 

Since the e nv ir on ment belongs to everyone, participation of the public 
in environmental programmes should be the goal. Environmental education 
should play a prominent role in disseminating knowledge and information to 
the public. In the South Pacific, radio broadcasting is the t^st medium for 
disseminating knowledge to rural areas. Poster campaigns on World Environ- 
ment Day and other significant occasions have also proved successful in ^ 
drawing public attention to the issues related to en virenment. 
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It should be noted that the majority of peop^ in Asia and the Pacific 
ftiH Hve subsistently in rural areas. Naturally they *ft preoccupied with 
making a living out of the scarce resources available to them.. The cape of 
deforestation through, forest clearance by landless farmers in restricted areas 
serves as evidence. Unless they are convinced of^other possibilities? these 
farmers will not be able to afford the luxury of conserving nearby forest lands, 
when they are faced with the need to expand their land for the ever-increasing 
members in their families. Hence'-environmental information programmes 
should be conducted hand-in-hand with development to ensure support and - * 
participation of those affected. 

* Conclusion * > + 

The trend of environmental problems in Asia and the Pacific point to- 
wards a generally worse environment before it becomes better. Congested 
urban areas are likely to become centres of environmental decay. At the same 
time, the increasing population pressure in the rural areas will accelerate the 
encroachment or irrational use>crflimil^ Such gloomy 

pictufrs are not as yet out o^control and many conditions can be corrected 
as has been evidenced by th* success *ases cited in this paper. Strong convic- 
tion, political wil and^ogitiVc action by governments are the prerequisites to 
alleviating these | roblems 

Enwonment^ s educaji4n including training, research and infoniMj|on 
dissemination is the mjijfensable means for both short-term and ldfft&m 
solutions. Learning from the experience of others through education has ' 
proven to be the fastest way to accumulate knowledge-^nd can offer viable 
solutidpp. Educators thus play an important role in safeguarding qui environ 
rpent both in the present and the future- _ □ 
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EFFECTS OF POPULATION GROWTH ON THE ENVIRONMENT 



Introduction ^ 

The total world population was estimated in mid-1979 at 4,336 million 
out of which 2,403 million or 55 per cent live in 38 countries or areas of 
Asia and the Pacific. The rate of population growth in the region was 1.8 per 
cent, which means the additior/of at least 43 million more people per year. 1 
Six of the-tpi most populous cpuntries of the worl4 are in this region; 
namely, Bangladesh, China, India, Indonesia, Japan, and Pakistan. m 

Thfeae large numbers might cause less concern if availability of natural 
resources, employment opportunities, food, housing, health, and other ^ 
necessary thing! expanded at rates commensurate with population growth. 
But such is not the case. Unplanned population growth tends to impose *. 
severe stress on any nation's agricultural lands, forests, fisheries, grasslands, 0 
energy resources, social services and the total environment. 

RitatiOfMbipt in *n •cosysttm \ 

In order to understand the impact of population growth on the environ- 
ment, it might be useful to consider the natural-processes by which balance 
is maintained between population and the environment in an ecosystem. An 
ecosystem consists of living l(organic) and non-living (inorganic) components 
which are in balance with each other through a cyclic process. The inorganic 
matter is replenished by the organic matter ihrough death and decay of the 
living things which in turn support the life activities in the ecosystem. Any 
drastic change in either of the components can disrupt the cycle, and thereby 
destroy the balance b^thc ecosystem. 

Small organisms such as bacteria, amoebae or yeast possess a tremendous 
capacity for growth. A bacterium dividing every 20 minutes would produce 
a colony one foot deep over the entire earth in a day and a half. An hour 
later, the layer of bacteria would be well above our heads. Along the same 
lines, if the human population continues to grow at the present rate (doubling 
every 35 years) for about 900 years then there would be over "sixty million 

1. United Nation*. Economic and Social Council for Asia and the Pacific. Population 

Division. 1979 Demographic estimates for Asian and Pacific countries or art as. 1 p.* 

This article has been contributed by the Population Education Programme m 
Service, Unesco, Bangkok. 
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billion people^ This is about X00 persons for each square yard of the earth's 
surface-land and sea. 2 ' *• 

These are theoretical rates ot growth, not actual ones. The ability of 
the population to grow is called the biotic potential. Different animals have 
different biotic potentials. For example, man has a lower biotic potential 
than the amoeba or bacterium but a higher potential than the elephant pr 

m+ Under natural efflhditions no animal or plant can grow to its fullest 
potential as it is checked hy what is called environmental resistance. This 
environmental resistance may include both the-physical environment and the 
cultynS one. Environmental resistance exists^ when one or more factors of 
the environment become limiting, and decrease the birth rate or increase , 
the death rate or both/ The Emit of theTWotic potential of a population * 
imposed by e^jpronmental resistance under a given set .of conditions is qalled 
thg carrying cmpdtity of the environment. The relationship between the 
bio tie potential, population growth^Ad environmental resistance in the case 
•of anipals and plants forms a characteristic sigmoid or 4 S -shaped or logistic 
_£urve as indicated in Figure 1 oveileaf. 

- Effects of fiuman population growth on th« •nvironrrant 

"There are people #ho believe that the environmental problem is pri* 
* manly a problem of the rich and more affluent countries.. The same kind of 

: — ^ * — — : ^ ■ ■ 

2. Psul R. BhrBcfa, Thg population bomb, New York, Ballautine Booka, 1968. p. S 

\ - * ^ 239 ' ^ 
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Figure 1. Theoretical relationship between biotic potential, environmental 
- ' resistance and logistic curvej* 
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argument was advanced at the StockhoWConfercnce in 1972. If we accept 
this argument then the problem of environmental pollution should not be a , 
matter of concern for the developing countries. Hut the fact is that, the devel- 
oping countries arc also suffering from environmentaldeterioration and are, 
most probably, heading for more pollution than the developejf countries - 
with their higher rates of population growth and efforts for industrialization. 

At present, however, the problem of environmental deterioration in the 

developing countries is due leu to, industrialization than to their higher rate 

of population increase, poverty and lack of development. The set of < 

mental problems ariftqg out of population increase and poverty has be 

summed up by GamaniCorea of Sri Lanka as follows: 
* 

3 % . Sharma, R.C. Popuktion, resources and environment. Paper presented at the Unesco 
Group Training Course SB Population Education, Bangkok, 14 July- 15 August 1975. 
10 p. mimeo. 
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Ours are the problem* of poor societies: the problems of bad water, poor 
housing, disease aad tkkneti, lade of sanitation and sewage faciB^s, inadequacy 
of nutrition and vulnerability to natural disasters. These problems have not 
arisen from an excessive degree of development; rafter, they reflect the in- 
adequacy of development, ITjus, whfle the rich countries mjry look upon 
derelopment as the cause of environmental destruction, the poor countries . 
cannot but look upon development as the cure, as the means of remedying 
basic environmental problems. In this sense, therefore, the concern with 
- environment in the developing world is but an aspect of the commitment to 
development. There is no inherent antagonism, no inherent conflict between 
the goab of environment and^tjj goals of development. They are but facets 
of the same problem. 4 * ^ 

Although many people attribute environmental pollution to affluence 
and industrialization, it can be directly as well as indirectly linked to popu- 
lation increase. 

1. Direct effects. Other things being e<Ual, the greater the population, 
the more significant are the changes brought about in the environment. More 
people make more demands on food, energy ,<housing, clothing and trans- 
portation, all of which lead to environmental pollution. Poor quality or 
insufficiency of food supply", sanitation, water supply, housing, employment, * 
and health and other services are common problems in countries with high 
rates of population increase. The problems of domestic sewage and solid 
waste disposal are directly related to the number of people. As the number 
ot people increases, the space-per person for waste disposal decreases. Thur — 
small mountains of dumped waste are common sites in almost any urban area. 

Water pollution-resulting frorh sewage and industrial waste provides a 
clear exarnple of the effect (^urylann^ population growth on the environ- 
ment. The carrying and the. deconfrpgsing capacities of th^pvers aje strained 
to their maximum by increases in urban population and by ihe development 
of industrial complexes leading to the disturbance of river ecosystem! For 
example, if just a few people per sqi^rckilometre live along a large fiver and 
their sewage is dumped directly into the river then natural purification will 
occur. But if the population increases, the decomposing ability of the river* 
will be surpassed and either the outgoing savage or the incoming water-or 
both-will have to be treated if river watjfr is to be used for drinking or for 
irrigation purposes. 4 \ 

As an extreme example, in India, 13 million people are added each year 

to the country's population. For meeting thehasic needs of these additional 

0 



\ 



4. United Nationa. Rtport and selected papers of the Region* Seminar on Ecological 

Implications of Rural and Urban Population Growth, Bangkok, ECAFE, 25 Auguat- 
5 September 1971. (Aria Population Seriei No. 10). iv, 192 p. 
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people one needs to provide each year, about 12,545,300 additional quintals 
of food (a quintal in India is 100 kilogrammes), 2,509,000 additional houses, 
126,500 additional schools, 372,500 additional teachers, 18.8,774,000 extra 
metres of cloth and 4,0p0,000 additional jobs. 5 This has not only an imped- 
ing effect on social and economic development activities in India but also an 
adverse effect on the total environment. The cases of other developing coun- 
tries which have high rates of population growth are comparable. 

-The pollution of the environment is a function of density of population 
(D^and per capita income. The index of pollution potential ^PP) can be 
calculated by means of the following formula: * < 



IPP 



/DP 2 x PI 

Where DP is the density of population 
PI is the per capita income, and 
k is the constant =100 * 





Miniitry of Health and family Planning. Department of Family Planning. Popv 
Hon problems of India. New Delhi, 1967. 
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4 y 

In 1970 the IPP of Japan was about %2 h or about seven times the IPP 
of the United States which was 13.3. The fffe of Hong Kong was almost , 
eight times and that of Singapore nine time^Jthe IPP of Japan. If the current 
methods of production and development of Japan are adopted by countries 
in Asia, then by the year 2000 these countries will be* able to achieve the 
curr^it Japanese standard of living. Then, all the countries in the region 
except perhaps Australia, Iran, the Lao People's Republic, Mongolia, New — 
Zealand and Papua New Guinea will have an IPP greater than 13.3. Countries 
which will have <l greater IPP thaiHthe-aurrent iPPof Japan will include Sri 
Lanka, China, Hong Kong, In4ia, Pakistan, Philippines, the Republic of Korea, 
and Singapore. 6 % 

Figure 2 gives *n illustration of the relationship between increasing 
population and environmental deterioration. More people need more food, 
energy, housing, clothing, transport, and all of this leads to environmental 
pollution. * 

Figure 2. T^he relationship between population growth 
and environmental pollution 
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Sources R:C. S harm a. Population trends, resources and environment: hand- 
book on population education. Delhi, Dhanpat Rai tc Son», 1975. p. 249 



6. United Nation* Economic Commiition for Aaia and the Far Eait. Asian population 
series AO. Bangkok, 1971. p. 36. 
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. 2. Indirect effects. Not only is the population of the developing nations 
growing it very high rate but more and more people are aspiring for a "better 
quality of life' which, to many people, means the possession of more material 
roods and provision of modern conveniences, hence increased consumption. 
Rapid consumption of natural resources and waste disposal by the increasing 
number of people will place an ever greater stress on the environment. 

Man has the ability of manipulating the environment and changing it to 
suit his needs. Through a cumulative cultuHd advancement and new techno- 
logical discoveries we have been changing the environment to meet our needs 
or desires; in the process, we have already done considerable damage to a 
number of ecological systems. The effects of our intervention in the natural 
system are becoming more and more evident and th* stage has now been 
reached where we are getting more concerned about the deteriorating environ- 
ment because it is affecting our lives. 

Simply put, if because of human population increase and our increased v 
interference in the ecological processes, the environment continues to deterio- 
rate at the present rate then we shall face the challenge of our very existence 
jp the near future. The laws of na^pre which regulate the increase of animal 
i populations will ultimately apply to man as well and this would mean star- 
vation, disease and death on a massive scale. Because the cause of environmen- 

- tal deterioration is human in nature, we must find a human solution to the 
environmental problem by curbing our population growth rates and changing 
our values and way of life in order to cause minimum disruption in the eco- 

^ systems. - 

In their desire to achieve a higher level of industrialization so as to raise 
the material standard of living, developing countries may be tempted to 
regard ecological problems as having relevance only for the developed coun- 
tries. The developing countries of Asia and the Pacific should benefit from 
the experience of Japan which has had unprecedented rapid economic growth 
in recent years and which now faces severe problems of environmental disrup- 
tion and degradation. - , < 

"""Conclusion 

* The developing countries with their fiigh rates of population growth are 
^xffrntially destined to suffer severe environmental problems. At the present 
^Kvnent, since the main problems of the developing countries are to feed 
thcif people and to eradicate poverty, their development patterns have to 
. be different from those of industrialized societies. The type of development 
that is going to solve the problem initially must have its focus on rural devel- * 
opment, with emphasis,on land reform, on producing'Cflough food, on com- 



i*epc 

munity agriculture and on labour-intensive technolo^((^ Countries should 
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adopt national strategies for technological and econpm c growth which will 
help create minimum ecological, socio-cultural and environmental disruptions. 
'Ax population growth has direct as well as indirect effects on the quality of 
the environment, a reduction in the rate of population growth should form 
one of the bask strategies for development and improvement of the environ- 
ment. A multi-pronged approach, depending greatly on'fhe education of ' 
children, youth and adults, should be resorted to in brder\to solve the prob- 
lems of population increase, poverty and environmental pollution. □ 
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. ENVIRONMENTAL EDUCATION 



by Peter J, Fensham 



Introduction 



Science is a very well-accepted part of the whole range of subject^ for * 
both primary and secondary education. We may not always teach it as well 
or as much as we would wish. We may not have equipment, or apparatus or 
chemicals, and so many of its fascinating experiments are hard to make part 
of the school experience? Since 1970 or so, however, most countries in the 
region do state that science should be part of the whole curriculum for all 
children.* ♦ > 

We can think of a total curriculum being made up of a lot of different 
subjects and often in practice this is how schooling works out. There is a 
time-table for the day and week and tfye pupils study mathematics for one 
period, then language, then history, then science, then physical education, 
and soon until each day's allotment of periods is gone. Each subject has its 
own textbook and its own special terms and symbols. At the end of the 
mathematics period its books are closed, and it is as if the pupils and teacher 
: f (a -different one foTeacH subject usually in secondary school) step into a ' 
| different world o( knowledge as they open the books for language and start 
\ to practise its specialities. We can describe this very common approach to 
the curriculum as atomistic because it has discrete and separate parts, the 
sum of which equals the whole/ - 

It is possible, however, to approach the idea of the total curriculum in* 
another way. If instead of thinking— what subjects are available or need to be 
learnt?, we ask— what basic skills do we want our pupils to acquire?, part of 
the answer might be that they should be able (1) to o bse rve carefully, (2) to 
become competent in the four bask operations of arithmetic, (5) to read 
with some comprehension, (4) to report accurately on paper and orally," and 
others. We will now see that each of these skills will be c6ntnbuted to by a" 
niinber of different subjects. For example, reading is part of most subjects, 
anil addition and subtraction come into arithmetic, geography, science, 
/ health and just about everything else. 

* 1 . Unesco Regional Meeting on the Trendi and Problems in Science and Technology 

Education in Asia, Singapore, 20-26 July 1976. Trends and problems in science 
end Uckqplogy education in Asia; report Bangkok, Uneaco, 1976. p. 4 
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Another alternative is to ask— what topics should all pupils have studied 
, before they leave school? The answer to this question will no doubt vary 
from cctotry to country, but let us suppose that h includes Food, Birds, and 
Time. Food can be treated historically, geographically, biologically, and as 
part of health and consumer education. Birds have often inspired poets, 
their characteristics fall properly into biology, and their peculiar powers of 
flight involve physics and mathematics. Time is a major concept in history 
and eartn science. It is an important variable in physics and chemistry, and 
rate is a well-defined .mathematical concept. 

f 




PupOs of grade IV in the Philippines doing an experiment in Elementary 
Science: extracting chlorophyll from plant lemHts. 

In both alternatives we have continued to fe cognize the subject areas of 
knowledge but not as the primary building blocks of the curriculum. Skills 
or processes were these building blocks in one case, and topics or themes in 
another. In both cases the sUbj ects can be used to bring about the learning 
of these trans-subject fundamentals' for schooling. In contrast to the atom- 
istic view these alternatives are described as holistic. Some approaches to 
education of the holistic type almost lose sight of the feparate subjects, b\# 
since this article is about science education (a subject) and environmental 
education, they will not be described here. 

Environmental education 

Any of the recent definitions of environmental education place it ber^ 
yondone of the traditional subjects. .The big topic areas that arc usually { 
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referred to are Ecology, Energy, Population, Fooji and Resources, each of 
which can involve the knowledge and skills of aiiJmber of school subjects. 
It is the crises that human society faces in these areas that constitute the 
environmental situation recognized by the United Nations at the Stockholm 
Conference of 1972. Environmental ecjucation, as conceived since (see the 
Unesco-UNEP Programme apd many other sources), is to be an educational 
contributkfh to the resolution of these problems. In terms of both its re- 
quired skills and its great topics, it transcends the single subjects, although 
each one, and particularly science, has a contribution tct make. 

Most school systems have curricula that are more ftomistically oriented 
in subjects than they are in one of the holistic ways. It is thus important to 
think how to blend the two ifwe are concerned about achieving the goals of 
environmental education. One way that may help is to think of the curric- 
* ulum for general education being made up of a core (an essential part for all 
students) and ekctives (optional parts taken only because they are required 
by or interest sectional group's of students). Let us suppose thtn that we can 
agree (as many countries apparency did in 1977 at the Tbilisi Intergovern- 
mental Conference on Environqmftal Education) that environmental educa- 
tion fojms a part of the core curriculum. 

Atomistic 9ppeo&dhu$ to snvironmontsl oducstton 

On the first view— the atomistic one— there are two comipon practices. 
The first is to create a new unit that is charged with contributing the environ- 
mental component to the core. Environmental Studies or Environmental 
Science is now a core subject in this way in the schools of a number of coun* 
tries at one or more of the levels of compulsory schooling. 

Since the emergence of a new subject always squeezes the existing sub* 
jects that are already competing for a share of the core time, these specincsd- 
' 4y environmental components are -pf ten restricted to an hour or a few hours 
per week in primary schools or to just one year of the compulsory secondary 
school years. Environmental education can also appear in this separate com- 
ponent approach but as less than a subject. For example it is not uncommon 
to find environmental education beirfg jtresfed in a field trip;* a school camp, 
a day seminar*, or a project-for-a-week, when the regular fubject Curriculum > 
is suspended and this brief and special environmental component finds its 
place in the total school programme. • 

Even more common, within this atomistic approach to a core curriculum, 
is to identify this component with one or more of the existing buHdipg blocks. 
Geography and Biology (hence Science) nave been by far the commonest to 
be given this responsibility, although occasionally Social Studies has also this 
role. Indeed, both geographers and biological scientists have tended to argue 
their peculiarly appropriate identity with the Environment as one of the 
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* * *. 

grounds in the 1970s for their need of an appreciable share of the core 

time* , 

* • 

While these atomistic approaches can include environmental education 
in a core curriculum, they are widely seen as le*s than ideal by environmental 
educators. At meeting after meeting through the last decade, these educators 
have argued for the more holistic approach as the ideal. This appears to have 
three main bases. The first is the philosophical one^Mat perceives environ- 
mental situations as holistic phenomena and hence wishes to see any educa- 
tjpn for these situations as being also so-based. This does not deny the 
acknowledgement of components, as in a systems approach. It does, however, 
see their contributions as interactive and derived from the overriding goals. 
In this view the whole is greater than the sum of Its parts. 

The second objection to the atomistic approach to environmental edu- 
cation in the core curriculum is the precarious and low status it has there as 1 
a component subject compared with the other components, backed as they 
tend to be by long-established disciplines in higher education. 

Thirdly, for any single unit (or single teacher) to proyid^tHe integrative 
'cement* that is to embrace many other knowledge comffonents is an over- 
whelming task. Finally, the identification of environmental education with 
Geography or Biology or other subject inevitably reduces it to those aspects 
* (important though they are) that lie within the competence of these kinds 
of teacher. Thus, moral, political, economic, quantitative, technological 
and aesthetic aspects of environmental situations are neglected or handled 
in very superficial ways. The insulation of teacher responsibility in the 
atomistic approach Sends to enstire that the deficiencies will not be made 
good by other subject teachers. In the 'identification' approach, environ- 
mental education often alsoljcnds tobecorAe submerged as good gedgraphy 
or biology teaching and withfatjj^se subjects loses the cutting edge that 
many of its proponents wish iorit. 

Tht holistic approach 

In what foDows, a holistic approach to environmental education is 
presented. It sets out to define the contribution that a subject like science 
has to make and to provide criteria that will assist tcience teachers to know 
when they are. making it. 

Relating parts to a whole. A set of agreed characteristics for environ- 
* mental education can be listed from the documents of the Tbiftri Conference 
(1977). These may not be complete or the only descriptor^, butlhey are a' 
0et of criteria which san be used to identify when, and in what ways, science 
education (as part offthe curriculum) is contributing to environmental edu- * 
, cation. The task, using these criteria, is to delineate the contribution of 
science education to an overall curriculum emphasis o^the environment. At 
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the same time, it should liberate science instructors from any sense that per, 
haps everything in their science classes is supposed to have this environmen- 
tal character. Science has a number of contributions in its own right to make 
in schooling art* these should become clarified if the process is helpful. Fig- 
ure 1(a) illustrates the suggested approach for science education and Figure 
1(b) shows the potential outcome of the procedure when it is extended to 
aO the subject components of a school programme. «, 



Figure 1. The overlap model foMjie contributions of the subject 
components of the curriculum to its core and options; 

(a) science education and environmental education 

(b) a core with several -aspects including environmental and 
the variety of subjecj components. * 
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The doubly marked segments for each subject in the Figures together 
contribute the overall curriculum core for environmental education. The 
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» 

areas of non-overlap represent curriculum content in these subjects that 
exists for other valid educational reasons. * ' 

x The set of characteristics for environmental education (E:E.) can be 
stated as follows: 

1 . E.E. is oriented towards a problem. 

2. E.E. is concerned with realistic situations. 

Si E.E. aims to elaborate the alternatives that exist for situations and 
the skill of choosing between t^em- 

4. E.E. includes action as an integral compoifent.' 

5. E.E. uses the teal environment of the school and its surroundings as 
a context. rg» 

6. E.E. involves the clarification of values. 

7. E.E. aims to increaseVhe ability that students have to contribute to 
improving their own environmental situations. 

Each of these can be found among the lists of objectives, policy state- 
ments and other descriptions of environmental education that the inter- 
national programme has brought together or developed. They are not intend- 
ed to be exhaustive but they are sufficient to indicate a direction of definition 
that, by the time of the Tbilisi Conference, enabled environmental educators 
to differentiate between education in the environment, education about the 
environment ajid education for the environment. The set of characteristics 
above relate to the last of these three. Educational programmes falling ill the 
'm' and 'about ' categories may serve perfectly valid educational aims but 
these should not now be confused with environmental education as it is de- 
fined by the above characteristics. 

Thus, a geography or history or mathematics oftscience lesson may 
dcAir in an environmental setting outside of the school, but this need only 
fipofat No. 5 of the characteristics above. Similarly a biology course of study 
such as Australia's Web of Life, some parts of Britain's Nuffield Ctmrse or 
of the BSCS in the United States and elsewhere, can have a strong ecological* 
emphasis (and hence be education about the environment) without having 
the more distinctive characteristics 1 + 2 in combination, 3, 4, 6 and 7. These 
curricula may be good biological education but they are not environmental 
education in the present sense. Thus, by clearly distinguishing between the 
core of curriculum of environmental education and the other grounds for 
teaching biology as part of the total curriculum a teacher or curriculum 
planner may avoid the possible confusion mentioned above that environmen- 
tal education is just 'good' biology or geography and vice versa. 

Rotating chtrsctftrtsticf to subject content 

The next step in devising the environmental core curriculum is to see 
to what extent the individual components of the school programme can 
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i 

contribute to these characteristics that now have the primacy of educational ^ 
aim that a core curriculum implies. In* the case of science, we now look for 
examples in science subjects which fit the overlap requirement of Figure 1(a); 
It is these aspects of science lessons that will now take a priority place in the 
teaching of science if environmental education has been accorded the status 
AS core curriculum. Other aspects of science teaching and learning will also 
no doubt qualify for a place in any other educational purposes (such as basic 
skills education) that are also seen as core within the curriculum. This is also 
indicated in Figure 1(b). 

Finally, there will be much of science education that does not (nor 
should it) have any of the characteristics required by these core parts of the 
curriculum. These then become— within the strengths of the teachers and the 
needs of particular sub-groups of learners— the science offerings in the elective 
or optional part of the curriculum. For example, it would probably follow 
that much of the highly conceptual and theoretical knowledge included in 
most school ehcmisfVy courses would now become part of this optional 
section of the total curriculum. In fktt, the serious study of chemistry in 
mofrtnrountrics of the region is optional injhe sense that it is restricted to a 
small minority of jepondary students who may wish to prepare themselves 
for chemistry -based courses in higher education or whose intrinsic interests 
lie in such knowledge. This situation— alas— often precludes from the remain- 
ing majority any worthwhile contribution from chemistry to their education. 
In the atomistic and mopolithic view of these science subjects it is tdo easy 
to fall into this all-or-nothing situation. The present article and its proposal 
is a plea that the scierifces can make real contributions to these two different 
educational purposes. 

$- 

Describing the part in the whole 

Education in a science subject (or in integrated science) ii concerned , 
with (a) the established knowledge of the particular science(s) f (b) with its 
special intellectual skills and its practical techniques and (c) the attitudes that 
this field of human endeavour represen t*. T hat is, science education is both 
knowledge and its growth and use. If weac^fept-this general description of 
the scope of science education then we are in a position to proceed with our 
task of describing the overlap area of Figure 1(a). * ~J 

Characteristics 1 phis 2. Most of the environmental situations that are 
now recognized as key problem areas have aspects 'that involve sciehtific* 
knowledge. Quite often they are resultant from some type of technological 
application. The many forms of pollution (such as air, water, notse or land), 
are obvious problems that involve scientific knowledge and skills. In a num- 
ber of countries there are cufriculum materials for schools thatfcover son\e of 
these pollution topics; e.g. Fisher (1975), I.A.C. (1978), and a new text 
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published in China edited by Liu and Chen (198L). The coifrumption-aiid 
,hence destruction— of limited natural resources kre giher obvious topics to . 
which the science of the core curriculum has n\i|'ch to contribute. Which fuel 
for my kitchen?, is the name of a forthcoming Unesco, module that is being 
developed by the Asian Centre of Educational Innovation for Development 
(APEED) for uw; in primary schools in Aiian countries where this problenj ha$ 
acute reality for many of the population. Soohcrthan many people expected\ 
it is now a key problem in the more developed sircif ties. 

These iraiusrtralized countries are already confronted by the problem of 
recognizing tne efficiency with which various technologies consume material 
and energy resources. The Australian curriculum materia^ of Man and the 

* physical world, and Physical Science Course (Western Australia), with their 
treatments of the relative efficiency of different sons of engines are an encour- 
aging start in enabling scierlte teachers to include the man/technology aspects 
kof this prdolem area into school science. / * 

Other obvious problems for science education to include are (1) food 
and population issues andf(2) the destractn*n or preservation of natural species 
and of man-made features of a national or international heritage. Curriculum 
9 materials that really emphasize the science aspcetfof these problems and their 
solutions are not yet cAmmon although a start has been made in a number of 
places through booUetVocalide kits that present a case study of particular ^ 
» situations. Some of the materials in Thailand's Physical Science course are a 
further example. As" yet most of this curriculum material is pitched at the * 
levoH>f higher secondary school beyond the mandatory school-leaving age. 
We need more material for use by younger children where all pupils may bene- 
fit; some APJEID materials and some from fsrael could be helpful examples for 

others ttHbllow. * 
* 

• The second characteristic of 'reality* has two important consequences 
for curriculum planning. The first relates to the learner, the second to the 
content to be learned. An environmental problem may be real .enough in 
many senses but still not have a reality fdr particular learners in other situa- * 
tions. The particularities of industrial pollution are very real for the inhabi- 
tants of many metropolitan centres, but they are ren>ote or JunreaT situations 
for students in rural or less-industrialized settings. Thr noise pollution of a 
highway system or an airport* has a reality forjpeople living close to it that is 
different froni that ?or others in more distanftuburbs.* Curriculum designers 
need tp be aware of this 'psychological* sense of reality in choosing their 

£ * In more than one developing country, however, tnV noise pollution of electronically. 

amplified sound at frequent commercial fairs, outdoor film thowingi latent night 
and truck -borne advertising -as well as the roar of the lorries, truck* and busies 
themselves -now reaches into hidden hamlets throughout the countryside. Ed. 
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* problems for science study and to attempt to bridge the ^unreality' gaps when 
thfcy wish to include more'remote environmental problems. 

The content sense of reality stems from the fact that the science aspects 
of many environmental problems belong to the knowledge afrd skills of f 
several science disciplines. Thus a study of noise pollution involves physics 
and physiology, and the use of fossil fuels for harnessed work orgeat may 
involve chemistry, physics, engineering, biology and earth science. If science 
education in school is organized in tight, isolated disciplinary subjects, only 

. a limited range of problems or a limited perspective on them can be provided. 
A more integrated approach to science teaching itself more easily accommo- 

- dates the multiple sciences involved . 

Characteristic 3. The range of alternatives that exist for many environ- 
ment5sd"situations can be directly related to {he manipulation of their deter- 
mining variables. Science, with its very stron g" ti c pc f iclence oi^the recogni- 
tion and manipulation of variables, is the best subject area in the cuni^uluA 
to provide learners wtth*this part of their environmental education. Alter-* 
native uses for the same Ipnd are commonplace topics for Applied Biology 
and Agricultural Scien<£. Chemists an^ physicists are constantly united in the 
search for new uses »f materials: and for new materials having the same use. 
The increasing use of aluminium to replace copper in electrical wire is an . 
example>of science's world of alternatives. 

Because of an o ver-concen tratidn on the pure knowledge and intellec- 
tual processes of science in curricula for science education in the last two • 
decades, tfiese 'alternative' aspects of Science have been largely ignored in 
science education for schools. There are, however, signs that the application 
of science and the basis of technology are now beginning to reappear in , 
materials for schools. Working with Science, a new British project, is an / 
interesting example and the appearance of Materials units in Physical Science 
courses is also a chance to emphasize alternatives. ' _ / 

* The second half of characteristic 3 is one to which science education has 
less io contribute directly. Like 6, it needs to draw on other subject areas 
like "History, Social Science and Moral Ediication. However, without a clear 
understanding of the scientific aspects of tne alternatives, consideration of 
the mechanisms of choice or the clarification of values is likely to be trivial or 
artificial. A choice between coal and uranium as fuel, between wood and 
aluminium as material or between vegetable and animal protein is meaning- 
less without somp understanding of the scientific properties of these alternay 
' tives, and of mankind's capacity to control the consequences of such a choice. 

, There is much to-be done by science educators in developing curriculum 
materials so that their subjects can contribute these vital aspects of sconce, 
education. Malcolm (1979) has provided a vital comparative discuss^ of 
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how the TPN' materials from Germany deal, with tMe environmental effect 
of nuclear energy. 

Characteristic 4. Stfence education in itself seems to provide two 
natural contributions to this aspect of environmental education. Practical . 
work has, with a few ups and do\tns, Keen generally accepted as part of sci- 
» eijce education in schbols. Manylcountries hafre invested very large'sums of 
money in school laboratories, ecfuipment an<J sJpport staff. Practical wo/k 
is thus a part of science education in a way that it is not so naturally part of 
other subjects of the curriculum. If the science teacher chooses topics for 
study with the other-environmental characteristics in mind, it is not difficult 
td associate action, in the form of practical work, with them. There is now 
considerable evidence, however, that practical work by students needs to be 
carefully.jdirected and explicitly related to the objectives of the entire science 
curriculum, if it is not to lose its significance for the cognitive development 
of the learner. 




rA University, Australia 

tyuch of the confusion about practical work in science education stems 
from its vague character in many modern curricula. The environmental 
characteristics help us to decide what sorts of practical work need to be 
emphasized. Students should be given practical exercises which place them 
in control of the variables of real problems; and in such a position that they* 
actugjly experience the consequences of the control they exercise. The 
Patterns material for Britain's Integrated Science Project has some experiments 
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cm noise of this type, and some chemical counterparts exist in the corrosion 
experiments in the Griffin Technical Series. Many more traditional science* 
anuses include' a number of activities that din, with suitable teacher direc- 
tion, provide these environmental skill exfperiences for students in science 
classrooms. ^ . 

The second natural way for science education to have this characteristic 
is in the use of real situations outnde-school. Students can be involved in a 
great variety of action programmes that apply scientific/^nowledge to the 
' environment of the school-such as planting trees, school food gardens, 
reducing noise, glare or heat, conserving energy and ^reducing corrosion. If 
science teachers can co-operate with the 'science-based' individuals in the \, 
locality of the school the opportunities in this sort of education for real 
environmental action will increase enormously. City engineers, health in- 
spectors, local factory staff, and sew^gg^nd communication engineers are 
just some of the people who are willing %6 assist science teachers in this way. 

Characteristics 5 and 6. Environmental education in several countries 
has been based on what is known as a concentric auricular plan. In the early 
, years of primary schooling there is a concentration on the environments most 
familiar to the learner. Thus the environments of the home and the classroom* 
are the contexts from which the content and experience of learning is drawn. 
As schooling proceeds, the environment widens to take in the school, com- 
munity, city, countryside, state and world. 

Science teachers can contribute to characteristics 5 and 6 if they are 
prepared to seek f^om their students the details of their home, family, leisure 
Slid work environments. Many of these will turn out to have scientific and 
technological aspects that are present 1>ut certainly not mastered by their 
students (or their families). For example, it is a salutary exercise-to try to get 
senior chemistry students to classify household liquids according to whether 
they will freeze or not in a household refrigerator. HuT is a lesson learnt 
' experimentally in some primary science curricula by very young children, 
*but senior students with their stress oh knowledge ^bout pure (unrealistic) 
substances generally la*k such familiarity. 

The use of energy and its? control in the home or school involves much 
scientific knowledge as well as skills that are easy tt? design into curriculum 
materials if we can con\ince science teachers that these are respectable * 
aspects of science. ^Secondary studeifts in most countries show a widespread 
interest in the technological reproduction of musical sound. Many -have a 
sintilar interest in the applications of thg internal combustion engine and>e- 
lated frictional problems. Others struggle with problems stjch as the design 
of surf-boards, skate-boardl, electronic equipment and cosmetics and£he 
maintenance and presentation of a variety of fabrics.* Few of the^nave yet 
found their way, as topics ofproblems td solve or skills'*tp master, into thc^ 
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curricula of school science. There is no shortage of possibilities for the edu- 
cational objective of tht science lesson to add to the knowledge \he learner 
has in his or her environment. - 

Certainly we ha^e only the beginnings of materials for this type of sci- 
ence education, but a bigger problem is probably that most science teacher* 
have only learnt scientists* knowledge and not the skills and techniques of 
the applied scientist or the inventive technician. If the teachers' own learning 
of science has not enhanced their own mastery in their environment?, it i* not 
surprising that they have not developed curricula with these emphases. A 
curriculum that has environmental education as its core will perhaps begin to 
modify this siti^ation by establishing in a cle^r way that science education is 
the best and perhaps the only source in schooling for this type of enhanced 
mastery. A 6 

Summary t * 

p Enough examples have now been given to establish that this oVerlap , 
approach can be used to define content and objectives for science education 
that contributes to this type of environmental education. If this is accepted ' 
as a core of the total curriculum then thesq aspects of science education have 
a priority over other aspects for the majority of students., 

The rtovelty of the approach compared with traditional approaches to 
icula or to an atomistic approach 'to core curricula ^eeds to be 
l^zed. It allpws the general characteristics of the core itself to 
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define the content of icience education. Xll the other approaches define 
science education's content from within science or, more accurately, from 
within thfi community^ professional scientists. This is a radical change in • 
die bask of knowledge and learning. Science educators as a specialist group 
wield Jremendous power in developing curricula. The environmental crises 
all sopeties now face are Sufficient grounds, however, for science educators 

. to relinquish their gpntrol over curricula and accept a rhore Remanding role 
as cownelopers of a core curriculum dedicated to meeting this environmental 
challenge. > ' 

Science, as part of an environmental core for school education, r wil} be 9 
more concerned with solving problems and with phenomena real to the t 
learner and to his or her society in a wide sense, more aimed at thf acquisk 
tion of skills and more about the control of variables, than are almost all , 

, exiting science curricula. * 

Science-based real problems and the skills needed for their solution are 
emphasized in sdehc* education that is contributing to a core curriculum 
based on environmental education. This can be an opportunity for well- * % 
defined cognitive and psycho-motor learning, both of which will also have Jr 
their own motivation for the learner. This is a powerful 'alternative for A 
learners compared with science education as we have known it* It also offers 1 x 
an. exciting challenge for science teachers in the next decade as'eiAdronmen- J 
tal issues inevitably became more visible outside the school. \ Ct 
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TflAILANp;S LIFE EXPERIENCE' PROGRAMME: 
ENVIRONMENTAL EDUCATION FOR PRIMARV SCHOOLS 

' v Kcn/i ^rasarttong-Osoth^ 

Aims of *• primary education curriculum 

Thailand underwent a major change in its primary education curriculum 
in 1978 (B.E. 2521). the change, which involved the whole six yeari of com- 
plusory educatibnr {Pratom 1-6), affected not only the subject matter but also ' 
the teaching process. The thjfce major goals underlying the new primary^ 
curriculum are the following: • 

1. Primary education is to be regarded as' education fortdl people. 
; Every child has a right ^o receive and is entitled to benefit from 

. primary education regatdlesj of^iis family status or occupation, or 

the location of his home. v * 

* 

2. Primary education is meant to befoducation for daily life. AD • 
knowledge and experience gained at this level of education will be 

useful in the daily life of all learners. 



3. Primary education will contribute tdwards national unity with, ' 
regional variations. It will serve as a tool for creating national unity 
in such areas as language, economics, politics and governmental systerp. 
Every member of the nation should have the sam ^background and 
^ have a common undemanding of the administratively item ; regions 
are allowed certain variations relevant to their local problems ami f 
needs, however. Such Variations can include occupations, cultural " „ 
traditions, arts and crafts. Each region cart develop additionaLcontent 
and teaching materials which may differ from others but will be 
relevant to its own everyday life. ^ * 1 w 

***** of txptrtonct'in th# curriculum — - 

In the past, the primary- school curriculum was designed around subject 
areas such as Thai Language, Mathematics, Natuial Science and Social Studies, 
but the new primary education curriculum of B.E. 2521 'adopts a completely, 
different approach. It takes the learner as its focus, and is arranged into four 
areas of the child'* experience as follows: 

Area 1 -Basic Skills} These 'are Thai Langqage and Mathematics. This 
area represents the key subjects which efcable the learners to gain more * 
knowledge. 
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m Area 2- Life Experience^ This emphasizes the process of solving social 

' problems. The selected content concerns problems and issues sueh as health, 

*> population, politics, government, society^religion, culture, economics, * 

technology, natural environment and communication. 

- Area 3— Character Education. TWs deals with experiences necessary for 
# the*development of good character. It includes moral education, art l music 
ai)d rhythmic movement,and physical education. ' • _ ' 

' Area 4— Work Education* This emphasises bask practical work experi- * 
ences. It covers household work, handicrafts, wood -working,- agriculture and 
optional topicstelevmt tp local situations and needs. 

Preferred teeching approaches 

It has been stated that the new curriculum requires new teaching 
approaches. The textbook-<jricnted approach with emphasis on the ability to 
recall facts and information as taught by teachers is replaced by a practical 
approach with emphasis on the ability to use facts and information in solving 
' problem* which are closely related to the learners* daily life. Teachers should 
assume the role of helpers and encourage pupils to learn from various sources, 
such as reading material, experimentation and interaction with people in their 
surrounding, rather than 'spoon-feeding' them With information from text- 
books. Group work should also be undertaken so that studentsHvill be able 
to work with, their peers and be able to adapt themselves to their social 
surroundings. 

Although the curriculum is organized into four areas of experience, 
teachers are encouraged to integrate and correlate the content of ifae four 
artfas whenever possible. The new curriculum adopts Area 2, Life Experience, 
as the centre for integrated activities. Example: Under the, tdpic of atadpnts 
and safety in Life Experience, grade III, one of the sub-topics is accidents 
while travelling. The pupils,' in solving this problem, have to make use of 
experiences from other areas, as follows: 

' — The ability to read signs and understand their meaning (Area 1— Basic 
. Skills); 

— Knowing the danger of road accidents and how to take care of oneself 
when crossing the street, walking on the payment, boarding a bus or 
riding a bicycle on the road (Area 2— Life Experience); and ^ 
| — Bei^g concerned for the safety of oneself and others; being consider- 
ate and trying to hf lp others; being physically strong enough to take 
care of oneself and help others (Area 3— Character Education). 

\ ft "* 

Expected outcome of the Life Experience Programme 

What the new curriculum expects pupils to have achieved after complet- 
ing the six years of compulsory education can be summed up in the following 
aims: > 
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L Qualities to be emphasized include unselfishness; diligence, perserver- 
ance, honesty, sportmanship, self-confidence and self-discipline; 

2. Basic knowledge and skills necessary for life such as knowledgeTand 
understanding about oneself* onp's community", one's environment; 

• how to read, write and cflculate; Ijow to behave Within the law and 
' conform to social as well as culturaTpractices; how to wo A with 
others, how to manage one's spending effectively and economically; 

3. Qualities for a. peaceful life such as ability to adapt oneself 'to the 
environment; ability to control oneself; ability to apply religious 
teaching in daily life; ability to work for a Hving and lead a peaceful 
life in" one's own locality; and ^ — 

4^ Qualities for good citizenship such as recognizing and behaving 
properly toward others, society and the nation. 

These general aimsjare translated by the primary education curriculum 
objectives for the Life Experience Programme as follows; c 

L To develop basic understanding of and exhibit proper behaviour to- 
ward jJhysical and mental health at individual and community levels; 
2. To develop basic knowledge and skills necessary for survival; 

$~To adapt to a changing environment and to apply science and 
technology in daily life; 

4. To seethe relationship between the individual and the environment, 
be it the natural; physical or. social environment; 

5. To develop understanding and faith in constitutional monasjchy/ 
thrpugh the realization of one's own duties and responsibilities toward 
oneself and others; . ( 

6. To understand the principles of living together in a.society and be * 
able to follow those principles in which one believes; 

7. To be informed about the danger of drug taking; and' v 

8. To have pride in being a Thai and to cherish national Sovereignty. 1 

Environmamal'educatkU in the Life Experience Progremme 

The environment has been singled out in the description of Area 2 (Life 
Experience) and again in the general objectives of the Lif« Experience 
Programme. Thisjs because the envjronmenj is considered to be closely 
associated with the life of ,eyery. child: environmental problems exist at 
every stage and level of community, life. Thus, it is appropriate that coheem 
■ • : 1 - ; l > ' j j ; ; < x 

1. ThailancJ. Ministry of Education. Department of Educational Technique!. Elementary 
Curriculum «.E. 2521, Bangkok, 1978. mimeo. \ . 
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for the environment ihould appear as an objective of the primary education 
curriculum. Environmental problems are among the major concerns of the 
nation, so educational activities have becomctfftrt of the joint efforts to pro- 
mote environmental quality, as stated in the Thailand National Educational 
Schem* 1977, Sec.tipn, 6, Item 52: "The State shall undertake to inculcate 
awareness of the inipottance of conservation of natural resources and environ 
tnent as well as population education. " 2 

Thus, it may be assumed that the Life Experience Programme translates 
national policy into programmes of activities. The content of the life 
ence area of the primary education curriculum is organized into units as 
follows: 



y 



\ 



Grades I and II 

Unit 1 : Living Organisms 

Onit 2 : Family Life 

Unit 3 ': The Environment Around Us 

Unit '4 , : The Thai Nation 
* Unit 5 : News, Events, and Important Days. 

Grades III and IV 




Units 1 

U N nit 5 
Unit 6 
Unit 7 
Unit 8' 

Grades V and 
.Units 1-7 

Unit 8 

Unit 9 

Unit 10 
r Unit 11 

Unit 12 



Same as in grades I and II 
Occupations 

Energy and Chemical Substances 

Universe and Space 

News, Events, and Important Days. 

r 9 



: Same as in grades III and IV 

: Neighbouring Countries 

: Transport and Communication ^ 

: Population Education •* 

: Politics -and Qovernment 

: News, Events, and Important Days. 

Although the same title is used for units in all grades, the content varies 
in both Retail and scope. In grades I and II the topics will generally be con- 
cerned yith the pujHls' immediate surroundings, such as the%chool environ- 
ment, the quality of life in school ahel maintaining cleanliness. It will also 
tie J with beauty and the balance of nature in the environment of the com- 
munity, and give brief consideration to the nature of the earth** crust. 

* Jn grades HI and IV the concern is still with community life but in more 
detail than in grades I and II. The, topics also -include water and air in terms of 
their importance, pollution problems and conservation. 

2. Ministry of Education, Thailand National Educational Scheme, 1977, Sassana Preu*' 
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Grades V and VI cover environmental activities which may not be so 
local to the school', such as deforestation and forest .conservation , and water 
. , conservation, degradation of the biosphere and its protection. Environmental 
problems will also be mentioned in related units such as Population education, 
Energy, Chemical substances, Lhing.organisms and Occupations. " s ^ 

Environmental education and the new teaching approaches 

The teaching approach^ advocated in the new curriculum are both 
effective and constructive when applied to environmental topics. The prac- 
tical approach will develop in pupils not only problem-solving skills but also, 
through the process of salving environmental problems, a willingness, to 
( gather facts and infonriation about the environment and an awareness of the 
problems which exist in their locality. / 

The emphasis of the new teaching approaches^ on participation by 
pupils in classroom activities. Pupils are encouraged to take part in such 
activities as keeping the school grounds clean and orderly, looking after Jrees ' 
and the^chool garden, working in the library and co-operative store, working 
in the timing room, cleaning the classroom, and "briefing guests about school 
activities. These reinforce classroom activities and help develop good habits 
and favourable attitudes among pupils toward thf maintenance of environ- 
mental quality. . 

Lesson plans 

By considering lesson plan* at each grade level we shall be able to see 
how attitudes and values concerned with the maintenance of environmental ' 
quality can be developed among learners through classroom and school activi- 
ties which have been designed around the pupils' lives. Starting at grade I and 
continuing up to grade VI, pupils will be encouraged to participate and to 
share responsibilities in preserving environmental quality at thetlevel which is 
within their mental grasp. There are also moral issues listed under Character 
Education which are necessary for the development of correct attitudes and 
values concerned with maintaining environmental quality. Such values are 
\ constantly emphasized in the Life Experience lesson plan in the form of inte-" 
grated activities. The following are sampies* of Life Experience lesson* plans 
developed by the Curriculum Development Centre for grade I, 3 grade ID 4 
and grade IV.5 r P 4 \ 

• , X 

S — — " 

3. Department df Educational Techniques, Lesson plans for grade t: life experience, 
character education and work education, an integrated version. Kunuapm Pmi 
B.E.2521, p. 97-1 00 (in Thai) 

4# . • L***™ pl**' on life experience, grade III Kuniiapa Ptcm, B.E. 2524, p. 75-76 * 

*" : — - • 'L* tton P** 71 * on li f e experience, grade IV Amarin Printing Ptcm B E 2524 

p. 105-106 (in Thai) * * * * * 
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Grade I, Unit S : The environment around ui (10 hrs.) 
Sub-unit 2. : Our community * 

Maintaining the cleanliness tn^ beauty .of nature and the environment 



^ t Item 6 
- Concept 



/ 



The cleanliness and beauty of nature and the environment depend on 
the co-operation of all members of the community. 

Objectives : To be able to: 

1 . Collect litter and rubbish and dispose of them in the proper places; 
* i. Identify public property in the community; 

0 3. Refrain from throwing away rubbish in public places; v 
• 4. Help i&Jookihg after and taking care of the natural environment of 
the community; 

5. Cdmpare differences of environmental situations, between the well- 
maintained and the neglected ones; 

6. Recall the advantages of keeping places and the natural environment 
clean and beautiful; ^ 

7. Co-operate in keeping the environmental surroundings clean and 
beautiful; t » 

8. Use and store cleaning tools properly; 

' 9. Draw picture*, make origami, buik^things from local materials or 

waste materials; and 
* 10* Sing songs about how to clean things and the beauty of the com- 
munity's natural environment. 

* "Cdntent * 1 . How to clean things; ' ^ * 

2. Haw to look after the beauty of nature and the environment; . 

3. The advantages of keeping the environment clean and beautiful; and 

4. The disadvantages of neglecting the environment. 

j Activities : 1 . Observe the rubbish, disposal method used in the school and discuss 
the effectiveness of the method in terms of its cleanliness, the results 
of inefficient methods and proper, bays of disposing of rubbish. 
Then do the cleaning. 

The pupils should practise in groups. Each group will have to report its performance. 



/ 



Grou> 1 : 
Groups : 
Group 3 : 

Activities 



UctMties 
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clean the classroom and dispose of the rubbish properly. 

clean the school playground and dispose of the rubbish properly. 

clean the school yard and dispose of the rubbish properly. 

2, Study pictures ol riven, canals, roads and bridges and discuss who 
owns them and who looks after them. The pupils should identify 
public property in their community. 

: 3. TaWthe pupils around the school to see public property such as 
roads;canals, rivers, ponds,bridges and statues, and ask them 
questions such as: 1 

- Which looks bad to you and why? 

^— Any suggestions for improVernent? * 

- How should you behave if you were to use the place? 
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^ . . Students working in groups, guided by the te\ 




Activities 
Activities 



'tfj*^ xcAoo/ /fcrrfm «j *A* horning environment 



~ If til of you u*e that place and do not take gopd tare of ft, what 
will be the consequences? 
~ - Shoulcfyou draw lines or pictures on public properties, and if ' 
not, why not? • . 

4. Relate a story about how to look after the cleaniine* of public 
places and ask pupils to draw conclusions about the advantages of 
such practices fron/ihe story. 

5. Study from pictures or real-life such situations as polluted river 
water, polluted air and littering, and discuss the causes. Compare 
welhmaintained and neglected environmental surroundings and 
think up ways to prevent environmental problems from arising. 
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Planting trees is one activity. A school vegetable garden is another. 



Activities 



Activities 
* 

Activities 
\ 



Activities 

Gnpe III, Ui 
Sub 



Hi, Unit 
-unit Zf : 



Item } 

Concept 

j 

Objectives 



6. Assign pupils to plant trees around the school grounds, near the 
school or at publk places and give pupQ^ re sponsibility tp look after 
them. The planting should follow discussion about the great useful- 
ness of trees (fruit, nuts, shade, wood, sap/ water catchment) and how 
they add beauty to the environment. 

7. Assign pupils to make themselves familiar with various cleaning tools 
and also to discuss how to^tore them after use. Use- and store cleaning 
tools according to the discussions and assign pupils to take turns look* 
ing after these tools the whole year round. 

8. AAtgn pupils in groups to do the following; 

- Draw pictures of clean and littered public placet; 

- Make payer bags to be used if garbage containers; 

- (gaj^e brooms from cocpnirt/iticks; 

- Make rugi front cloth samples; 

Make insect whips fromb j anana leaves; and 

- Collect pictures to make scrapbooks of publk places. 1 

9- Sing songs about the cleanliness and beauty of the natural environ- 
/ ment and get pugjh to make gestures to the beat of the songs. 

3 ; The, environ 
Physical environ! 

Water QO hrs.) * * ^ 

4 Water is the most important natural resource in our lives so we must 
all conserve it. i< 

To be able to: 
1 . Name the uses of water; 
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Teaching aids for data collection and diffusion about the weather. 
Similar aids may serve for recording t^ater data. 



f 



2. Make use of water In daily life; 

3. Name substances th^t are obtained from water or ttikt<exist in water; 
£ State the consequences of drinking polluted water; 
5. Describe methods of conserving water* 

am 6. IT any out methods recommended for the conservation of water; and 

• 7. Draw^ptctures of plants and animals living in the water. 

Social indicator* of values which need to be emphasized > ^\ 

- Unselfishness, - Observation, and 

- Generosity, ~ Thrift mew. 

- Carefulness, 

Content t 1 . Uses of water in daily life: 

For drinking, bathing, washing and watering plants, 
1- For agriculture and industries, 
\- As i living medium for plants, animals and fish, and 
for fishing and transportation. 

Items obtained from water bodies include fish, marine animals, 
sheila, coral, salt, water chestnuts, reeds, lotus and other water plan,ts. 
3. Conservation of natural water and ways and means of preserving it; bv 

- Refraining from dumping rubbish, chemicals or sewage into natural 
water sources; 
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- Co-operating in keeping rivers and canals clean; and 

- Identifying methods to make water clean and safe for drinking. 

4. Consequences of the pollution of water: 

- It becomes a source of infectious diseases; 

- Shortages of water for drmking and for household use result; and 

- ItinfubiUa^ic^mralpi^uction. 

Grade IV, Unit S : The environment} around us 
Sub-unit 2 i .Physical environment 
Item 1 : Water (2\ periods or 7 hrf) 

* Concepts : 1 . There exists in nature a network of water resources which are 

essential to human lives, 
2. Water is thi most important natural resource and we must at try to 
conserve it. ts% v 

Objectives • : To be able to: 

1 . Identify natural water resources; 

2. Name the uses qf water in agriculture and fishing; 

3. Explain the nature of water; 

** 4. State the consequences of water pollution on the environment; * 

> 5 . Identify measures to be taken to prevent waiter from being 'polluted ; 

6. Act rationally in various wayfcin preventing wa^er from being 
~~ polluted; 

7. Make water safa*fibr drinking and for daily use in the home; and 

* 8> draw pictures or write mottos campaigning for the conservation of 
dean water or drpfr pictures depicting the uses of clean drinking 
* water. 

Social indicators of values and achievements which need to be emphasized 

' - Unselfishness, , ■ 

- Rtsponsft>8ity, and \ 

- Awarerifcss of the importance of natural resources. 

Content : 1 . Water resources and water cycle: 

- Local natural resources (rivers, canals, pond*, lakes); 
* - Description of watair cycle; and * 

- Conservation of forests and streams. 

* r 2. Uset^of water in dapy life; (expanded version of those for grade III) 

3. Resburcel'bbt^ne^rom water; (similar to grW«f (2)). 

4. Use of natural ya«#and Hs conservation: ' 
^ - How to use water economically; f . 

- How to keep water resources clean by not throwing rubbish or 
sewage into rivers, canals, or ponds; and 

* - Ho* to make wat?r clean and sate fo^drinking. , 
^Unfavourable consequences of water pollutioV (similar to 

grade HI (4) f . ' 

6. Making water safe for household use. 
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An Aquarium for small fish with a record for students who ore studying 
their Uxring habits 



ft - 



Other teaching materials ( 

In order to create learning situations where students will acquire problem- 
solving skills and be able to look for answers themselves, various kinds of 
materials need to be used. Reading materials are necessary to supply'facts and 
information, not to provide direct answers to thelproblems being discussed or* 
questions t>eing asked. In grades I and II there are no textbooks for the Life 
Experience area, but starting from grade III there is one fife Experience reader 
being developed for each grade. These readers are meant to be used as refer- 
ence materials for pupils., Besides these specific readers there are many other 
supplementary readers being developed by the Department of Educational 
Techniques and private publishers. Those areas developed by the Department 



of Educational Techniques and concerned with the environment include: 

Scientific Experime 



Life* of Plants and Animals 
The Sun and the Moon 
The World We live Ih 
Water 
Otir Home 



icnts 
Forest Resources* 
Tour Arpund the Zoo 
Our School 



These aft being supplied^to primary school libraries, and schools are 
being urged to acquire more. Prototype teaching materials are also being 
developed together with teachers' handbooks on how to make teaching aids * 
'which have been recommended in the lesson plans. 
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When the Primary Education Curriculum was first being drafted in 1974 
«nd 1975 environmental education perse had not yet been repegaized among 
those participating in the drafting committee. But they were all aware of 
environmental problems because their lives were very much affected by themT 
Jfcnmatter where they lived— in the cities or in remote-areas, Since the Life- 
f\ Experience Programme is centred on the problems of the learners in daily life, 
^fit contributes strongly to environmental education. - O 

r. ' ■ 
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A Malaysian Experimental Programme . 
/ ENVIRONMENTAL-' EDUCATION TRAINING FOR TEACHERS 
v WITH A BACKGROUND IN THE HUMANITIES 



by T. CheUiah 



^| Qneof the attractive aspects of ehvironmental education, and one which 

lends to the subject the greatest degree of flexible adaptation in a curriculum; 
is its interdisciplinary and intradisdplinary n attire. While many environmental 
^ issues in education are rooted in the sciences, or^depend on them for analyti- 

cal explanations of cause and effect, it is a branch of learning that is most 
pertinent to the study of human society and its relationship with the natural 
environment. ^ * 

* The study of society and its place In^the natural order of things-* pri- 
mary concern of the humanities— is inextricably intertwined with the con- 
cerns pi the biological or ecological environmentalist who deals with a bio- 
system that forms the foundation ofthe human habitat. 

The interdisciplinary emphasis that is generally accorded to environ- 
mental education thus makes it capable of absorbing thp relevant concepts #f 
the social sciences and humanities to form a branch of learning that is all- 
encompassing and meaningful to a student of Civilization, Geography, Phflo- 
. ^ *>pky, Sociology, Economics or Law. In a unique way, a well-developed 

environmental education programme in the humanities offers exciting possi- 
bilities for designing a curriculum that provides depth and breadth to citizen 
* trailing as part of the educational process. 

A relitedpactor worth noting is that *iK introduction of environmental 
education MQfae humanities curriculum helps to break up the unfortunate 
compartmentalization that has tome to characterize the two high cultures of 
learning. The teacher of the subject cart, by integrating the sciences and the 
humanities, demonstrate to his students that the two alt neither mutually^ 
exclusive nor necessarily in confyct but rather enjoy tremendous complemen- 
tarity. The methodological approach in the sciences that tends to answer the v 
•how* question is a natural coroDaxy of the *why* enigmas which appear in 
the humanities. • V * 

The fundamental concerns of the environmental educationist are the / 
totality of living and the quality 6f life, an^both are equally the central 
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usues in the sciences and humanities. In bridging the gulf that has separated, 
the two tranches of learning, environmental education is a constructive and 
rewa rding link in the understanding of human beings and their society. Rene 
pubis made the observation succinctly when he pointed out that while 
\ humans are the product of their social and cultural history, everything they 
do is conditioned by their biological attributes. Dubos said, 'The perfor- ' 
mance of each human groSp reflects biological necessities and propensities 
inherited from the evolutionary and experimental past. 1 

v ItVould appear, therefore, that the fundamental question is not the 
validity of environmental education training for teachers or instruction for 
studqtfs with a background in the humanities; rather, it is the method that 
can Aost effectively convey environmental concepts to persons with a back- 
.jj, j pound in the jurti and social sciences. The major criticism, to which atjen- 
f tion has to be given, is that most teachers with a background in the human- 

ities, or indeed school curriculum administrators, tend to seek the easy waj 
namely the incorporation of environmental education components in the^ 
subjects that are already being offered in the curricula. 

The methodological problem posed by such an approach is that the 
straightforward incorporation of environmental education concepts does not 
-xorfttitute a rational integration ,of information available from the sciences 
and humanities into a well-knit holistic programme of study. The problem 
could equally aris*~with teachers with a background in science if ho effort 
t wetii made by them to establish interlinks with the humanities, from that 
point of view, an environmental education teacher with a background in sci- 
ence, but with tittle appreciation of the social values that govern much, of the 
thinking by which public policy is developed, will be as ineffective as a 
teacher with a background in the humanities who is scientifically ignorant of 
matters such as technology, atomic energy and ecological phenomena. 

Thus, the first major step to be taken is the training of teachers in en- 
* vironmental education as a special category of study. Teachers with a back- 
ground in the humanities need to leam particular skills and be trained in 
certain basic requirements that will fulfil two specific purposes; first, the 
ability to single out the possible environmental indicators in the subject that 
forms thenr academic background and, second, to integrate those indicators 
witir?cientific data, .In ordc^ to achieve these objectives, teachers have to go 
beyond thelir personal ingenuity in detecting the environmental implications 
of a topic, or the discovery of relevant material that will complement their 
teaching. They ne*ed professional training in skills that will equip them to 

_ ZZ "I ' 1 — 1 ■ 

L Kent Duboa, "Humanistic Biology '^jp Tie American Scientist, Berkeley, California/ 
1965, No. 53. * } 
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integrate knowledge in a way that wiU also stimulate theft pupils .to sho^ 
greater awareness of the environment around them. 

This article is .concerned with an attempt that is being made at the 
Faculty of- Education, University of Malaya/to train teachers with backgrounds 
in science or the humanities to teach environmental education. The objective 
• of the programme is to develqp an interdisciplinary course which (foes awjiy 
with the traditional boundaries between the various disciplines. 

The course does not seek to teach the basic science concepts and prin- ' 
ciples, manipulative* skills and experimental procedures necessary for environ- 
mental •scientists and science educators. What is intended is to give to students 
a Wear perspective of the environment, to enable them to understand the 
fundamental problems of the environment in relation to development and 
society, what science and scientists can do about the environment and how 
the sciences, humanities, environment and society intewffct. The general aim 
is to discuss selected issues and problems which arc not too sciehtific but 
. ^ which are nevertheless thought-provoking within the context of the various j \ 
I subjects in which th# teachers have specialized undergraduates. The exp^c- 

lation is that thi* approach will provide a lesfrning experience which would 
instil in them and their, future pupils an interest in the subject and an ability 
to keep abreast of environmental issues. , 

In order to emphasize the interdependencekhat is emphasized in current 
approaches to environmental education, the couhe does not limit itself to 
the graduaterof any discipline. It is offered as an optional course in which ' 
students enrol at their choice. The enrolment has had candidates with a wide 
variety of subject combinations including Geography, Jfistory, Economics; 
Commerce, Ma|ay_Literature, English Language, Islamic Studies and Civics. 
In planning the structure of the course, the following guidelines have been 
followed: 

1 . The subject content is carefully selected an* presented as a whole to 
illustrate why an issue cannot be teased into its scientific and human- 
\ istic components but has to Ije viewed in its entirety to understand^ 
/ fuD implications (an example of which, the Straits of Malacca, is dis- 
• cussed later); 1 * *_ _ 

% 2. The content is ba*ed odafew^emes and problems of current interest 
ai\d the course built ground than; 

3. An attempt is madrfrasqfoid^ne traditional approach to teaching 
basic scientific principles; 

4. Appropriate methods and techniques arc selected to give teacheT" 
trainees with no background in Science first-hand experience of 
environmental Usues without goin^fhrough tedious, conventional 
laboratory work; and 
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5. An attempt is made to make the cobacJntellectually stimulating 
for a group with diverse academic backgrounds. 

At the beginning of the course each year, the candidates' knowledge of^ 
environmental education is tested in a questionnaire. To the question, <c what 
do you understand by the term environmental education? " responses have » 
varied from vague references to ecology to pollution study, outdoor and field 
studies, exploitation of mature and even religious understanding of nature 2nd 
of creation; interestingly, the answers to this question have Shown greater 
understanding of the subject from year to^year. This may be attributed to the 
increasing attention given to environment^ issues by the news media, and the 
accompanying increase in public interest* To the majority of the participants, 
the concept of environmentaljtducation was not new; what was new was the 
realization of the need*fqr a methodology for teaching it throug^their subject 
specialization. r . t • 

j When asked to name the foundation disciplines that they thought were 
suitable for environmental education, surprisingly, th^subjects most often 4 
stated were the Health Sciences, followed by Biology, Geography, Civics and 
Ec3^omics. This clearly indicates the lack of oomjfrthension by the students 
of the scope and nature of environmental educatipp.. 

The course is designed for 20 hours of instruction in class (two hotirs ' 
pfer week for ten weeks) and an additional three hours on weekends for field 
visits. Lecture apd discussion topics are: 

1. The organism and its environment— understanding basic ecplogical „ 
principles; *■ 

2. Development and thfc environment— understanding relationships be- ; 
tween all aspects of development and i)s impact on the environment; 

3. The nature and scope of environmental education; 

4. a) The need for environmental education, , . 

b) The genesis of environmental consciousness in Malaysia; 

5. Identification of environmental problems and selection of thewQ^ 



I Suitable for uie in schools; 



[ 6. Identification of topics in the various school subjects appropriate for 
the integration of environmental concepts; \ 

7. The integration technique— approaches to the incorporation of 
environmental concepts into existing topics; 

8. Methodotogy and approaches to th? teaching of environmental < 
education; * < 

9. Resources for the teaching pf environmental education; and 
10. Laboratory and outddor activities for environmental education. 
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The course evaluation is carried out through written assignments and 
projects. The reports are presented orally to the course participants before 
being submitted for evaluation. This gives students the^opportunify to learn * 
from common experiencc^and to judge suggestions for incorporating environ- 
mental education in the various disciplines and the possibility of teaching it 
through these^Jisciplines. V - 

(/ The teacher trainees work on their assignments in pairs, to save tin^ in 

the preparation" of audio-visual materials or the conduct 6T field visits. This 
practice produces interesting results. It give^hem the opportunity to share 
ideM based on different disdplines and to understand the potential of these 
different subjects for the teaching pf environmental education.. This experi- 
• ence is novel in a teacher-training programme because it is rare for students 
to learn about other subjects and disciplines, let alone collaborate with* 
students in disciplines far removed from theirown. It also helps them io 
Comprehend the philosophy of team-teaching, especially ih a subject of such * 
an unorthodox nature. u 

A review of the kuufrand variety of work done by teacher trainees 
indicates how the technique of integrating environmentally-related issues 
, through the various humanities suhjects can be achieved. These are some of 
' tjic assignments carried out by students: <• 

» 1. Developments f curriculum materidb . . 

*, For this assignment students were required to work on the syllabus of 
either thiSr first or second sifbjett. They had to examine the syllabus either 
by ^opics or by concepts, and were/equired tq: ( 

v a) Selcct topics 'that they felt were/nlost suited to the integration of * 
environmental edition concepts; v - 

^^-J^Hdentify and state clearly the concepts, principles\d skills tl 



involved in the topics identified; 



V 

c) Formulate in sequence and knowledge structure the faCfc^oncepts 

d) Discuss in detail how they would plan laboratory activity of field 
* experience rtfcte^ to tlie topic; and * * % . 

* • He) Suggest appropriate attdio-visuajriiaterials.. , " ' 

tf * * ' ^ 

( This assignment proyed td be a favqtfrite among the Geography, Econ- 
omic!, Civics and.CbmmWe tfuHents since related topics and environmental 
indicators &re a&un^ant in these si^yecjs,' topics such as erosion, agricultural 
development, deforestation tirade, technology, industry, ftod, forestry, 
mining, individual and social rights, population, health and cjisease, land forms,/ 
air, water arid soil, weather, natural resources,, energy sources.' 



that are 
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- 2. Instructional, resources for environmental education 

Studen^werefrrequired to choose a topic or problem of current interest 
and prepare: i* 
• ^ * a) An interdisciplinary actionoriented inst%ictional modulrror 
priraar^ secoifflary or adult education; and 

b) Suggest teaching materials and audio-visual aids. * 

The students were inclined towards specialized themes such as the pro- 
/posed atomic research station in Malaysia, water pollution, understanding 
water, deforestatioivand conservation. These alignments 'required a great 
imagination an^ involvement with the literature available as weQ as possible 
use of field studies to provide practical information. 

' 3. The role of the mass media 

The teacher trainees^were required f o make a list of recent environmental 
Education programmes and campaigns in the country and discuss their objec- 
tives, implementation and results. They then discussed in detail how they 
could use this information in teaching their subjects. 

Reporting oq the role of the maskmedia and environmental campaigns 
proved exciting because it was the first time that it had been done as part of 
an educational undertaking. Current campaigns on issues such as litter, 
national parks, forests* ecological sites and historical sites an<j monuments 
were studied. Some studentyiook part in (he campaigns themselves. # 

4. School e)wironmeni 

/ ' * • / 

Having been told that teaching ^and learning need a healthful environ- 
ment, students were asked to examine the environments in schools, to report 
on shortcomings and to suggest improvements. ■ 

This involved the trainees in visiting rural and urban schools to study the 
impact of environmental factors and to draw conclusions about the sort of 
conditions that ought to prevail in the school environment. * 

, 5. Methodologies fy* .environmental education. ^ 

Taking the environment as a natural resource for learning, students had • 
to choose a particular area and discuss how they would use it to teach specific 
content iir their subject afeas. * 

Schools are often required to conduct visits .which can easily become a 
sort of non-educational picnic outing. In the case being described, n6 effort \ 
was spared to gain work experience. Areas chosen were those easily acccssityr, 
such as a quafff; aji urban slum, a mangrove swamp, a low-cost housing area, 
a public beach, and various types oT residential areas. Students majoring in 
r language derived special advantage from this assignment in teaching skills qich 

as comprehension, writing and vocabulary. 

V 
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- — At th£ end of theprogramme, student! complete a self-evaluation que* * 
tionnaire to test their understanding of the programme, to indicate whether 
it has achieved its objectives or not and, more importantly, to help the students 
evaluate their ability and expertise aj potential ^school-tcacherH m the handling 
of environmental education. The reiponfc has been encouraging; respondents 
-were positive about their ability to introduce environmental concepts through 
their vaflous disciplines, and to use skills such as collecting relevant infor- 
mation and identifying topics and methods of teaching. The areas that students 
felt required further training were laboratory work, co-pirricular activities, 
locating and ujing resource personnel and materials, and the planning of field 
trips, 

One interesting response was'that separate time should be allocated in 
thc*cour*e for discusikm at length on integration exercise? in specified school 
subjects. Every week individual students>ere asked to list current topics and 
issues on the environment like those restarted in the press. At the end of the 
\ week a class discussion was held where individuals suggested ways they could 
incorporate these current issues in their subjects. The following schedule was 
used to develop the summary of the discussion in each of the trainees' subject 
specializations. Students felt tiipe did not permit detailed discussions of the 
various activities that coirid be planned by the teacher. This exercise, highly 
recommended for a programme of this nature, was ratScl by the trainees as 
practical and useful. " 

Figure 1; Discussion schedule for environmental topics and issues 

— >~ : ; 



Subject 



Geography 



Topic/ \Levej 
Issue 


0 

Form 1 


'Form 2 

— * a* 


Foim 3 


Form 4 


Fonn 5 


Land clearing 
SOtatton 

Batu Caves 






* 







As this it a unique and experimental programme a follow-up study was 
heeded to see whether the participants hsfd put fiito action the experience 
gained during the course at the university. A questionnaire was mailed to the 
course graduates and the response was encouraging. Within the constraints of 
time, the rigid structure of the school system and the need to meet examin- 
ation deadlines, course participants were 'still able to include some elements 
of environmental education in their particular subjects. Major activities such 
as projects, surveys and field trips have been generally realized through'extra- ; 
auricular programmes sponsored by student clubi and societies. The requests 
that. teachers made for further information on content, teachkg guides, resource 
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materials and in-service programmes are good indicators of their sustained 
interest and enthusiasm. 

The teacher-training model just described ran successfully for three years 
and indicat^p tfiat teachers with a background ill the humanities can be trained 
to impart environmental concepts through various disciplines. This^multi- 
disciplinary dimension demands that the course instructor be well-informed 

1. Environmental principles and issues; 

2. Teaching techniques and methods; % , 
, 3. Techniques of integration; 

4. The possibilities available within the syllabuses ^urrently followed 
in schools; and ^ 

5. Resources for the teaching and learning of this subject. 

• By Illustrating and highligHting ^refully selected environmental concepts 
within the subjects offered to trairie* 'and by stimulating an interest in making 
observations on the state of the environment during field trips and report 
writings, a conscious and active commitment is evoked in the trainees npt 
merely to include but to emphasize aspects related to the environment as an 
integral part of their instrudtion. The piter-disciplinary and intra-disciplinary 
training of teachers with a background in humanities enables them to broaden 
their horizons and increase their awareness of the significant contribution that 
science can make to the explanatory process of inquiry. It also entitles them 
to teach the values of environmental education with the necessary skill and 
confidence. . ^ ^ 
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A TEACHING MODEL IN THE HUMANITIES: THE STRAITS OF MALACCA 

Thi^topic fropi the humanities* can 1>e usfed effectively to promote inter- 
disciplinary approaches to examine the environment with data draffn from 
the related studies of Geography, Geo-polhic^, Economics, Ecology, Marine 
Sciences, Fisheries, Oceanic Traffic and othe/s. It is currently a subject of 
great political and enyiropmental interest. . / 

EnvironmentalWfcel that the polftic^l positions taken by the various 
ytterested nations, ami the problem of ownership or right of free passage on 
the narrow Straits, are incid4|^ to the primary problem : the preservation of 
the health and safety of the Straits as #Mrterway. They feci that if the issue 
o| the environment^ factory, associated with the jpresent deteriorating stat£ 
of the Straits,, is not urgently attended to, national leaders in the surrounding 
countries will soon have to debate not the seaway*but the 'sewer' that the 
Straits of Malacca will eventually become. - 

While the responsibility of ensuring the envir&nmental health of the 
Straits should be equaUv shared by all nations using it for their economic ! 
objectives, Indonesia, Malaysia and Singapore will have to exercise the greatest 
vigilance. This js not only because there is a 12-mile territorial claim by^ese 
countries, but also because of the geographical and ecological relevance dQthe 
Straits to. their economies unc^ livelihood. An illustration of th& critical import- 
ance of the Straits is that* the waterway it, responsible for much of Malaysia's 
maritime food supply and revenue. It provides Malaysia with 74 per cent of 
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the protein intake of its people. It yields each year 50,000 tons of prawns, of 
which 17,000 tons are exported, earning M$100 mimon annually.* The 
cockles and other molluscs that are harvested bring an income of M$l/> million. 
The vast resources of the Straits account for the livelihood of more than 
100,000 people. The fishing industry ih Malaysia is in great trouble a* seme 
55 per cent of coastal fishermen, cm both coasts, live below the poverty line— 
and most are under-employed. Aquaculture or fish-farming* is being proposed 
as an alternative foAuch fishermen. The Straits of Malacca, if it wefe clean, 
would be a grc?t asset tcf both the fishermen and the economy at large.. 

* One of the fundamental causes of pollution in the Struts has been the 

vast number of accidents caused by inadequate safety measures on giant oil 
tankers that use the waterway. The reopening of the Suez Catal was particu- 
larly relevan t tjTtfr e problem for its dramatic imease of trafffcin the Straits/ 
said to be~a6out *0 per cent. Now at least 15,000 ships use the Straits each 
year. Most of the traffic is composed of tankers, mainly Japanese, trans- 
porting crude oil from West Asia. The increase in traffic infreases the likeli^ 
Hood of accidents, coDisiohs and groundings of vessels. In 1971, a total of 1 . 
six accidents occurred involving supertankers of more than 200,000 dead-* 
weight tons. In January 1975 the supertanker 'Showa Maru' ran aground close 
to Pulau Sebarok, three miles off Singapore. It was carrying a full load of 
224,000 toiu oT crude oil from the Persian Gulf to Japan. The grounding 
caused the rupture of three tanks, discharging an oil spill of abo\it oqjb million 
gallons. In October of the same year* the cargo ship^Tolo Sea* with a cargo 
of 200 tons of bunkej oil ran aground off Penang harbour, resulting in another 
spill.. A disaster causing considerable damage to marine and plant life occurred 
when the *Diego Silang', & Philippine tanker, collided with twoybther ships 
nearly 12 miles off the coast between Batu Pahat and Pylau Bisang. Six 
thousand tons of oil were spilled/ covering an area of 4w tooOO square miles. 

Accidents, the extent of traffic and the tragic dumping of oil wastes into 
the Straits will earn for it the reputation of being the ^wer of Southeast Asi£— 
a mariner's nightmare where traffic safety is concerned. It is rapidly becoming 
one of the world's dirtiest maritime backJarfes-a/muation brought about by 
indiscriminate and irresponsible use. 

*The overall effect is an imbalance of At delicate Natural ecological equi- 
librium, leading inexorably to the introduction of drastic changes in economy 
and marine life. The enforced change in the natural ecology has already caused 
the destruction of plankton, a natunf food source for fish. Hence the fish 
population has shown a drastic reduction and certain species have been 
destroyed. This will naturally have a bearing on the fishing industry, and on 
the availability and price of certain fish for the consumer. 
1 r 1 1 y i ■ 

* Approximately 2.20 Malaysian dollars (Mf) - one US dollar. 
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The ceeaLrccfs arc under constant threat. The many, crevicet ,and recesses 
among the ^oral structure provide shelter to young fish andlhe larvae of many 
marine organisms They are ideal breeding places where eggs ^re laid with a 
high degree of security. The reefs are ap important breeding ground for lobsters 
and all molluscs and are the habitat for jj(sh such as groupers (Epmephetus), 
' parrot fish (Scaridae), rabbit fish (Sipiius), fusiliers (Caesio) and snappers 
(Lutjanus), which comprise the major varieties of fish landed in Malaysia. It 
is estimated that almost 49 per cent of the world's coral reefs occur in the 
Indo-Pacific region, and that about 9 per cent of present commercial oceanic 
fish landings are from coral reefs; therefore these reefs must be protected. * 
Natural causes exercise their toll, but pollution has a greater toD on the reefs. 
Due to poor land management, sedimentation caused by flood run-off frojn 
■land has caused the reefs to be bathed irfbrackish, silt-laden water. This pro- 
longed coating and burial by sediments will eventually result in the death of 
the reef. 

The oil discharge and traffic disturbances are the third major source of 
threat. Evidence shows that chronic oil pollution may prevent normal settle- ' 
ment and development of coral larvae. Gheipical pollutants from agriculture 
and industry are another threat, since there is poor management and treatment 
of toxic effluent discharge. 

_^J^e mangrove swamp is ecologically a vital habitat. It is n<jt only th^ 
jr^^MutoC^xch marine life but also a t vital area for the spawning and breeding 
ohnirine animals and breeding plants. The destruction of the habitat co^d 
cause irreversible damage to the dynamics of marine life. The effect of pollu- 
tion on marine life has severe repercussions on Man. The depletion of fish/ 
molluscs and marine food sources affects the livelihood of more than 100,009 
people, and a prime protein t source of the nation. What fistnfre available are 
made even more difficult to catch because of the damage to flie nets by the 
oil spills. Oil spills not only make the nets sticky, deterring the fish from 
approaching them, but hasten the; rotting of the nets. 




The first line of defence against oil spills is the use of non-toxic disper* » 
sants which help to break up the oil blobs into tiny drops. The danger ef this 
practice is] that it only helps to disperse the tiny drops further. Also, the use of 
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detergentj could jhcrcase the intake of chlorinated hydrocarbons, which. are 
predicted to came cancer in living things. An oil slickrtakes only about 36 
hours, which is about the duration of -three tide cycle*, to blacken both shores 
- 0)f the Struts. Hence there is a constant danger to the Bttoral countries pf 1 
Indonesia, Malaysia and Singapore. With pollutants such as oil, sewage, metals, i 
chemicals, sediments, radioactive wd carcinogenic materials being steadily 
introduced into the Straits, fish are not only more expensive and contaminated, 
.but there exists an even g^eate* danger to the vital need to maintain ecological 
balance and preserve the economic wealth and resources of the sea. 

The situation demands an immediate rigid control of traffic with a neat 
traffic separation scheme; rtticter control on the dumping of wastes; a greater 
keel clearance space /fmm "the present oneHp-two metres for fuDy laden ships 
to a safer depth; and strict imposition of pnlties on oil/tankers that cause . 
pollution (as specified in the Malaysian Environmental Quality Act t27, 1974). 
And not least, there should be a constant and vigilant ^ological watch' on 
the behaviour of the marine population as they are the^nisitive, accurate and 
natural indicators of the fife-supporting capacity of the Sprits. 

\A studying th^se divergent problems/ environmentalists with a back* 
ground in humimities will find it rewarding to dombine the expertise of their 
academic skills with thefte of die marine scientist, and to approach the teaching 
of the subject from a holistic perspective. 



TRAFFIC RULES FOR MALACCA STRAITS 

Since this article was prepared, shipping in the Straits of 
Malacca has been subjected to a traffic separation regulation. 
Introduced on 1 May 1981, and enforced hy the littoral states of 
Malaysia, Singapore and Indonesia, the scheme states that: Vessels 
will be required to keep to the starboard fide of the channel and 
observe other regulations aimed at preventing collisions at sea. 
Beacons, lighthouses > buoys and other traffic signals have been 
installed at strategic points along. the Straits, which is considered 
Ao be one of the busiest sea lanes in the world. 

The plan (fees not bar tankers from the Straits as feared by 
oil importers, but could exclude some supertankers through depth 
limits on vessels passing through the waterway. 

Tankers which do not meet sea clearance regulations will 
have to take the tbngcr and more expensive journey through the 
$unda Straits in Indonesia. 

' Source: The Nattori Review, Bangkok, 21 April 1981 
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OUT-OF-SCHOOL ENVIRONMENTAL EDUCATION 

* r 

by hi. Atputhanathan , % / 

Introduction 

During the last few decades, there has been disillusionment in developing 
countries, particularly in the region of- Asia and the Pacific, regarding formal 
education imparted through schools and modelled mainly on the Western 
system. This disillusionment came about when school systems failed to 
develop people in the proper way and utilize human resources fully in the 
rapid development taking place. It is felt that both human resource develop- 
ment and the improvement of the quality of Hit are essential for the proper 
development of a country. Many aspects of education, especially science edu- 
cation, are far removed from the actual environment of the people. This has 
resulted in an increasing concern for environmental education in recent years. 
Although environmental education has formed the topic of many curric- 
ulum development seminars and several regional and international meeting^ 
there has been very little consensus on what environmental education should 
consist of, at what levels of education environmental education concepts 
should be integrated, what strategies should bT adopted to impart knowledge 
and which environmental education components should be emphasized at 
each grade level. * < * 

An attempt will be made in this article to refer to the experiences of the 
past decadc-and-a-half in the field o( out-of-school education in Asian coun- 
tries as well as in Europe and Africa to bring clarity to these concerns, 

i 

E toman ts off ifnrironrnantat education 

Four mam components can be identified if one takes into consideration 
the deliberations of the past decade-and-a-half on environmental education. 
These components are indicated m Figure 1, overleaf. The relative sizes of 
the segments will vary witfi the age level at which the programme is being 
introduced. At the primary level for example, working with an age group of 
six to eight, the main emphasis would be on awareness. A second emphasis 
would bfc on real-life situations. But there is bound to be an overlap of the 
components as one selects environmental situations for study. 

Awareness. Thjs would mainly mean alerting one's senses to the physical, 
social and aesthetic aspects of the environment through: 

1 . Anthropology, whkk considers human beings as constituting an 
important part of the environment; § 
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Figure 1. Environmental components 
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2. Stressing of inter-rektkmship* which exist between environmental 
comgonents and the dynamic* nature of the environment; f 

5. Recognition of a very broatfrange of elements, tangible and intangible, 
luch as plants, animals, toil, ways of life of man, man-made materials, 
sound, bght^energy, and the earth, the solar system and the universe; 
and' 

4. Undetitanding as far as it is possible from today's knowledge of the 
ecological principle! governing the environment. 

Real-life situations. To link education to life, the educator netds to 
identify die situation, both local and 'national, which may vary from country 
to country. Within a country there will be different local situations. For 
example, in intensiv^gricultural areas likeHhe north of Sri Lanka, the study 
of soil pollution from agro-chemicals, life^cydes of agricultural crbps, Vainfall 
patterns and water-storage patterns would form real-life situations. In fishing 
areas like the MakMve islands, which are in close* proxirr&ty to Sri Lanka, tides, 
breeds^ of fish mshort and off-shore and dcq&ftea fishing, principles of 
weather forecasting, and fish processing techniques arc major aspects of Efe. m 
Similarly if one takes a country like the Socialfrvflepublic of Viet Nam, duck- 
hatching and spawn collecting and breeding in the village of Baf Ly, and sugar- 
cane and jute grfrwing on lands reclaimed from R*d river are two examples of 
working with real-life situations. Generally, activities in real-life situations 
would be focused on economic activity, nttritiop and health, hobbies, cloth- 
ing, weather, sg^cifk environmental hazards and specific problems relating to 
energy. Unlike.the awareness programme where the stress woujd be on atti- 
tudinal aspects of the environmental study related to life, an understanding 
of the fundamental concepts and practical methods would be essential 
components of education.*^ 
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^ CoWi^m. Tfci« mekns the careful exploiution of the environment 
for the benefit orthe present generation wi$h due conrideration given to future 
. / generations. This theme needs to underly any educational programme on con- 
servation as it stresses the correct attitudes to be developed towards conserva- 
tion of environmental resource* so that they can be harnessed and Used by 
present and future generations. Identification of the minimum fores t^equire- 
ments, reforestation, conservation of endangered flora "Sid fauna, recycling 
of resources, conttroflmg sofl erosion, and preventing ovtr-exploiution of the 
sea resources— these are some of the topics considered under conservation. 
Some issues which are normally local may sometimes be considered at the 
national or even global level These issues include over-exploitation of fo$il 
fuels and the destruction of forest reserves. 

Development-based problems. This aims at identifying and harnessing 
environmental resources for development with the assistance of specialists. 
Involvement in developtoent-based problems brings elements of correct atti- 
tudes toward solutions to problems of the country, research, and work- 
oriented learning and involvement with the community at the levels of both 
laymen ante experts* Some development-oriented projects, where students 
liavjjjeen involved and have benefitted, would illustrate these aspects of 
environmental education: 

1. Regional camps on the Green Revolution (held in Sri Lankaffcnd 
attended by four countries, where "the activities and thinking of 
students, teachers and experts gave a bjroad insight iijto the term 
Green Revolution. 1 • * 

r 

?. Participation by students, specialists and tpachers in activities, such 
as the Hydro-biological survey of a lagoon in Sri Lanka 2 that was ' 
blocked arid de-sahnated; reclamation of land; breeding of inland 
* fishes and promotion of agriculture. This programme,having continued 
for 10 years, has the triple interdependent objectives pf research, 
science education and national development. Its tentacles have spread 
into other areas such as popularization, conservation, social develop- 
ment and living as well. 5 

3. Substituting solar energy for traditional forms of encrgyTs a topic 
that is being considered in different parts of the world to make people 
.aware of the limitations of energy resources and exposing them to new 
technologies which .have been developed for harnessing solar energy. 

4. The study of palm products is another development-orienjed project 
aimed at the underdeveloped resources qf the Palmyrah palm. This is 
being promoted primarily in Tamil Nadu, India, and to some extent 
in Sri Lanka. 

There are also a variety of other develdpment-oricnted projects such as 
the 'blue revolution', pollution and alternative sources of proteins that are 
attracting attention. / 
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Tha choractariitics of anvkoncnantal .Education 

In formal education, pupils and teachers concentrate on knowledge which 
k built-up into disciplines. But when one looks at the environment, one has ' 
to look at a body of knowledge normally taken up by separate disciplines in 
a cumcuun whidi should now be integrated into a whole. Environmental 
knowledge— whether the appreciation of sounds in the environment -or the 
understanding of weather or th$ study of phenomena behind the decline of 
elephant populations-exists in an unsystematized manner, unlike the neatly 
and logically laid-out disciplines of physics, sociology or chemistry. A third 
characteristic of environmental knowledge is that it is not static but changes 
with txmt and place. 

These changes sue faster in the developing countries due to the rapid rate 
» of development. This is one of the main reasons why fornrtd curricula some- 
times fafl to have the necessary impacf and are often out of context with the 
real problems of the c&ntry. Understanding and appreciating environmental 
issues is a life-long process. Hence, teaching and learning should be not only 
for those in schools (future dtizens);but shouft continue for those in the < 
community (life-long education). 

* . 

Tht strategy: outtrf^ehool tducstkm 

It 111 proposed here to identify what out-of-school education stands for, 
and how it has been interpreted and worked out by the International Co- 
ordinating Committee lm outK>f-school science and technology education 
(ICC) during the past decades. 

Out-of-school education comprises all those activities- undertaken outside 
the formal teaching period and the formal curriculum. Jhis activity can take 
place in a free-activity period in the normal school day. It can also take place 
in another institution or even in semi-institutiohalized locations *pch as camps, 
homes and ad-hoc centres. Out-of-school education (or non-cumcular educa- 
tion as it is sometimes described) covers all those aspects 6f education which 
7 an individual pursues as a result of his own choice, wish or , without the help 
of institutions provided for this purpose. This is distinct from informal edu- 
cation which is brought about by the influence of various factor* of the en- 
vironment on the indmch^ (also called socialization). It is also distinct from 
formal education which is'defined as a limited organized encounter between 
the student and the teacher with the help of the curriculum. 

In planning out-of-school activities, particularly in relation to environ- 
mental education, it has always been emphasized that this should be sup- 
plementary to formal education in any country^ 

Due to the very nature of environmental education and the fact that 
science and technology form afr important ingrjdjent, it is not possible for 
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formal education to keep up with progress . This is because in all formal 
educational systems there is a built-in |ime-lag between what is taught and the 
y actual frontiers of knowledge. This time-lag is apparent in scienc6 and tech- 
nology 'and environmental education and cannorbe better explained than in 
the words of the late Rene Maheu, former Director General of Unfcco, who 
sad somewhere, **Scientific and social transformations in the modern world x 
arelo rapid that teaching institutions including the most modern and the best 
developed arc not able to assume alone all th^responsibilities they face and it 
is indispensable to pay greater attention to the out-of-school education of 
youth." A 

Whether it be focusing attention on observation of flowering plants of 
-the country, preventing wanton destruction of trees, calling attention to the 
prave dangers of pesticide poisoning or undertaking community-oriented 
development projects like development of the under-utilized palmyra palm- 
or any of an infinite number of other actions-out-of-school activity must lake 
into account the following points: 

. 1. The technology used has to be up-to-date and needs not only schdol 
and university teachers but experts in such fields *s horticulture, 
chemistry, entomology, aesthetics or forestry; 

2. Each of these topics involves looking at many aspects .of the problem 
such as the scientific, sociological, or aesthetic, and these do not exist 
as separate compartments but rather as an environmental problem 
into whkh all of these aspects will be woven; 

3. The programme lbs to suit the recipient and meet the criteria of the 
locality where the activity is to be based; % / 

4. The emphasis has to be on developing correct attitudes, for which the" 
interaction ratio may be as low as 1:3 or 1:5 and the programme has- 
to have a personal touch; and 

5. The programme should be closely associated with the world of work, 
real-life situation; and values. 

To achieve this, the programme must tailor-made, takirtg into con- 
sideration the age group, the nature of the environmental problem and the 
knowledge, skills and facilities available. Hcpce, out-of-school activity has " 
been found to be suitable for en vironm ental education and this has led to the 
proliferation of out-of-school environmental educational institutions in many 
countries. 

J ' ■ - JL 

Mrtdttog protrammt age group* of rtudant* and out-of-tchooJ method* 

Figure 2, overleaf, give* a rough idea of the relative percentage* of the. 
different type* of environmental education that would be suitable for different 
age group*. 
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Figure 2, Approximate percentage of types of env5>nmental education 
suitable for various stages of education 
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At the primary school level many countries have environmental aware- 
ness programme* inj he jf formal 1 curricula. The out-of-school activity pro- 
gramme tried out at tms level is of 'two, types: 

Week-end programmes. These can he either in the school or at an out-of- 
ichool centre where an environmental programme oh real life' and aware- 
ness has blen arranged. One sUfch fype, designed for an agricultural sub* 
sidiary crop-growing community) is described: <r $iey visited the farming 
plots, learnt folk songs, saw planting of onions, and learnt about the root 
system of these onions, the watering methods, the weaving of onion 
baskets, care of vegetable plots and sharpening o£ instruments. 4 

One-day programmes. These may be held in an out-of-school centre or 
* in the school where children meet selected people from the community, 
visit people at work or make sketches of nature sites such as the sea- 
shore, coral, mountains or trees. 
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Invariably these ire planned to supplement formal education. It is 
through these programmes that the students become -aware of up-to-date ideas 
and experieras. When students go to the out-of-school activity centre for a 
week-end, 4By sometimes meet peers from other schools and this helpi in the 
exchange of ideas and community living. Experiences gained in* these out-of- 
school activities could be ploughed back into formal education very easily at 
this primary stage. 
• / 

The programmes for loweivsecondary and upper-secondary Schools and 
even for. those who need continuing education are similar^ The upper-seqpndary 
and tertiary students and adults are in mixed groups, especially when the pro- 
grammes take place in an out-of-school activity centre or when a project is 
organized by the school. Sometimes projects are designed separately for 
separate groups. The common forms of activities planned for environmental 
education at these tapis, are campi, workshops, seminars and projects. 

Camps are primarily residential. The term 'camp' has come to be used 
in. out-of-school programmes and it does not necessarily involve working in 
tents, but working under varying improvised conditions, these campi can be 
held in permanent institutions or in temporary buildings or tents. Salient 
features of the campi (or workshops as they are sometimes termed) are: ' 

1. The participants are there oUkmr own free choice. Sometimei when 
there is a greater demand, at^^Lal camps are held or a selection is 
made of the most interested pmcipants. This is done by means qf 
questknmaires and recommeixlations. *\ 

2. The programmes are mainly for life- and development-oriented pro- 
^ ^ jects. Sometimes one component may overlap the others. It is also 
Jt possibk^that a series of campi has to brfield to focus attention on a 

\^ M campi for development of the palmyra palm (Borassus flabeQifera) 
products at Thondai-manara, Sri Lanka, out-of-school activity ctntres are 
established. This is an example of a development-oriented environmental 
programme. It was organized through a series of camps, each of five-t^-seven 
days* duration, to focus attention on different aspects of this palm. The first 
camp was on palmyra seed and the edible portion of the seedlings' roots. The 
second camp was on palmyra leaves* the third on palmyn fruit juke and the . 
' Yourth on the sweet exudation from the cut end of palmyra inflorescence!. 

At each of these camps community members, research organization 
personnel, students and adults participate. There is interaction where every- 
, one benefits and the findings are published for laymen. The research workers 

. take with them samples for future investigation. The problems of communi- 
ties living iri the palmyra-growing areas are discussed and studied. In addition, 
the conservation of these .useful palms, replanting techniques and the aesthetic 
and market value of ornamental material made from palmyra are also discussed. 
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The usual teacher-participant ratio in these camps is around 1:5 (iiwmt- 
\ of-school activity, a teacher or a similar person is called a leader). In residential 
camps, no time limit is fixed for^rork. Everyone works as a team and the * 
•work may continue late into the night. This type of .work includes a generous 
mixture of academic discussions and manual work, both in the laboratory and 
in the field . , / 

The nature of these- activities is such that an 6pen-ended approach is used 
in contfast to the cookbook approach in formal education systems. It is not 
at all surprising to record that the outcome is of a high standard and that very 
s often the research workers are astonished by the origyiality displayed by the 
student participants. 

, There are tome interesting off-shoots of these camps worth mentioning. 
They are community living, the diffusion of ideas generated in the camps into 
the community and creation of a young band of catalysts and performing / 
actors who take contemporary ideas into the adult community. y * 

Another type pf out-of-school activity tried out at the school level and 
at out-of-school activity centres is project work, an environmental activity 
such as the development of a village, updating a local craft and planning re- 
forestation activities with experts andiaymen. The project is normally plan- 
ned over a period determined by the quantum of study and work. The school 
or the out-of-school activity centre becomes the centre of planning and execu- 
tion. The participants get together at definite intervals, say at week-ends and 
on holidays, to plan and execute the work. Most of the features outlined fpr 
camps are applicable here except that participants do not stay for long periods 
of time. 

Seminars usually last just one day. The work component is minimal but, 
within this eight to twelve-hour period, there is considerable interaction be- «> 
tween experts, laymen and students and there is demonstration of activities, 
supported by audio-visuaUaciliti^s. 

Sometimes these seminars Supplement camps and project work. For 
example, a series of seminars was held for fishermen to supplement project 
work on stocking a lagoon with economically viable species of fish. This 
was a two-year project. TW fishermen were informed about the lafetf tech- 
niques of catching tip correct size of fish, throwing young bnes back into the 
lagoon. Feeding techniques and fish-culturing techniques were other issues- 
that were discussed.' Thus in these seminars real-life activities are combined 
with aspects of conservation and development. The participants are mainly 
adults who need continuing education to help them carry out activities like 
stocking lagoon i with fish, with help from fishermen. / 

Institution^ tationofLtMtfes retold to •nvironmtntal tducation 

> 

Out-of-school activities may be organized for different purposes. They 
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Teking wter mmpUt for chemical MtuUysu from the Thondmmmneru Ugoon (p. 283), . 



may take the form of campAvhich give leadership training or of workshops 
to update certain techniques or to give training in management procedures, ^ 
The environmental education programme outlined in this article has been 
used in many countries under the rubric of out-of-schooi activities and has 
met with success in special institutiohs developed for this purpose. Such in- 
stitutions ha^e been established in various parts of the world, some partly an<f 
others purely confined to outof-school activity. Some of the latter types are 
affiliated to ICC (a non-govjinmehtal organization with consultative status 
in Unesco). ■ Experience during the past deeade-and-a-half shows that institu* 
tionalization of out-of-school education is an essentia factor in promoting 
environmental programmes. It allows ah infrastructure to be created to 
emphasize various types of environmental problems and to organize pro- 
grammes for different age groups. 

The very nature of out~of-school education makes it imperative that 
whatever form of infrastructure is developed for this purpose, it should be 
nongovernmental in orypn. Only then is the institution free to develop 
multifarious activities' and encourage a spirit of dedication among those who 
run it. ? 

Furthc/such institutions should be localized and should begin operating 
with interested and willing persons. They should not be fostered by any out- 
t side^agencics. Whenever there has been interference from an outside agency, 
the institution has not functioned successfully or has stopped functioning 
altogether. This does not necessarily mean thal^n outside agency, govern- 
mental or otherwise, should not offer help. Outage agencies should provide 
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financial, moral and technical support but they should not control the insti- 
tutions (torn the outside! 

The institutions have the blessing and support of the nattbnal government. 
The continuity 6f such institutions ana the co-ordination and support they get 
from various agencies depend greatly on the recognition given them by the - - 
govenynent. # • . ' . ^ > " • * 

Training of leaders for out^f-school education 

On^"5f the functions of out-of-school education centres is to train the 
leaders for environmental education through out-of-school activities. It is 
apparent from the foregoing discussion that such training must recognise the 
following point*: 

. 1. Leaders are not teachers jn |J*t sense that they |ure in formal educa- 
tional institutions, but arc people who are experienced ip working 
with youth and Tare witting to*tbarn constantly; < 

2. Leaden have to work with youth in a process of exploration of the 
- unknown; this type of exploration needs to be done wjth close 

personal contact whh from three to five motivated young people to 
• . each leader; # ^ 

3. Adaptability to various tailor-m'ade programmes and adaptability to 
improvised working conditions arc,. built into most environmental 

i activities; and ' 

- 4. Leaders have to take into consideration the needs of xht locality, the 
■ nation and sometimes even of the world, so that suitable programmes 
can be organized based on the market demand/ Sometimes leaders 
have to take the initiative by focusing on certain environmental 
prdblems. * It is here that they exhibit their true leadership qualities. 

Having recognized the essential features of the training of leaders of out- 
of-school activities, it has been shown that such training can best be achieved 
by working with the participants on a series of normal camps and special 
camps which emphasize planning of activities and management of young 
people. Furthermore, leaders have to;cultivate an aptitude for such work if 
they are to be successful. v m 

r 

Summary 

Out-of-school environmental education programmes in any country have 
to be supplementary to formal education.. The levels at which they are 
organized must take into consideration the extent to which knowledge and 
experiences have gone qito the formal education at that level. This also im- 4 
'plies the level of knowledge in the community (also referred to as Zeitgeist). 
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On the other hdhd^it his been found that out-of-school environmental 
programmes have enriched formal education at Various levels, for example, 
a series of out-of-school activities, on various aspects of poUution fohned the 
background material for inputs bQb the existing secondary school curriculum 
. . in the sciences in Sri Lanka. This l)as enabled the formal curriculum to be 
updated. ' v ' ' - 

* Development of a needs-based environmental education programme in a 
^^fipuntry enables the youth ttfperceive their specific environment with the * 
correct, attitudes to such problems as energy, population growth, pollution, 
conservation and food production. These problems have not been neatly * 
laid out in the various disciplines in schools as they cannot be effectively 
handled by the traditional teachers alone. Unfortunately, as each d^^es 
by, environmental problems are taking new shape as new forms of technology 
are being developed. This makes it all the more important ^hat out-of-school 
environmental education should form an integral part of the future planning 
of education in any country* □ 
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by Rentaro Ohno 



Environmental <d u otk>n in Japan 0 

/ /~ v Thc'conccpts, objectives and content of environmental education have 
gradually been identified and made clear through a series of international 
meetings. As a consequence, the scope of environmental education is con- 
sidered to extend beyond the scope of both educatiou on preservation of the 
natural environment and education on environmental pollution which was 
started as a result of the need to controfenvironmental pollution problems. 
Hie emphasis of environmental education is now laid on the study of human 
behaviour and the search for harmony between the bio-physical and man- 
made environments. 

These international issues have been reflected in environmental education 
jn Japan, where it Haaidevelop41 from three sources: fi) from education on 
pollution, (a) from education on nature or on protection of the natural 
environment; and (iii).from epvironmental science. Common concepts hatfe 
» been formed gradually within these three approaches and they are now being 

integrated one with another. 

i 

Environmental education is carried out with and without intent, not only 
, as a part of school education but also in the various educational settings in 
■Ja^an. It has been taken up in the learning of subjects such as social studies, 
science, physical education, industrial arts and homemaking and during the 
, period for moral education and special activities. 

In addition, the period for fpecial curricular activities which has been 
introduced in the recently revised Coutse of Study is used for the study of 
interrelationships betv^en man and t^e natural environment by taking up 
special study themes in view of the imjportance of environmental education. 
Apart frdm school education, the use of museum* , public parks, Children's 
Nature Study Centres and Youth Houses provides important opportunities 

* for environmental education. The aims of environmental education are to 
acquaint students with the natural environment and to develop a posithfe 
attitude to its protection and preservation, and the use of such^jAsJitutions 
has a significant meaning in pursuing these aims. An increasing number of 
citizens' public halls in various parts of Japan offer special Courses to the * 

, general public for the study of problems and issues relating to the environ- 
ment and resources. ' * * 
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r The mass media in environmental education 

* v • 
U» of tomm iMd^/ 

# formation and developnffcnt of environmental education was started 
m the 1970s, Became environmental education has had so little time to 
develop, there hat been an urgent need to make full use of mass media for 
the di ssemina tion of information which encourages people to consider the 
relationships between man and the environment 

In implementing environmental education effectively, the use of various 
media, especially the mass media, such as television (TV), radio and motion 
pictures in addition to newspapers, magazines, books and pamphlets, is in- 
evitable. There are two ways to utilize the mass media. 

The first one is the planned production of instructional materials and * 
programmes for environmental education using mass media; the second is the 
use of many materials and programmes not specifically meant for environ- 
mental education, but which are very effective in providing opportunities to 
make people think about relationships between m a n**d the natural environ- 
ment 
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Pttfjopmtm of t m^c tkmal miferWt using mm mtdta 

In the 1971 revision of the National Course of Study, the study of 
environmental pollution in the social studies was included and social studies 
textbooks were revised accordingly. Since then, instructionafrmaterials pro- 
duction comparisons have initiated the development of instructional materials 
for the study ofenvironmental pollution using such audio-visual media as 
television, radio, motion pictures, slides and photographs. " . y - 

In Japan, the rapid industrial development in the 1950s add 1960s 
resulted in environmental degradation in various parts of the country. Th$re 
followed a pubfip expression of concern for t^f need of preserving and pro- 
tecting the naturll environment, and for securing the life of the people. In 
(967, the Furidaj^pntai Law for Anti-Pollution Measures was promulgated. 
The revisiojrtffiKe Course of Study in 1971was made under such circum- 
stances and the development of instructional materials for the itud^ of 
environmental education was initiated. One of the characteristics of audio- 
visual media is the high degree of realism they, are capable of portraying, so 
their use is quite effective in showing the actual situation of environmental * 
pollution. # i 

Use of television. With the introduction of the concept of environmental 
education ami the crystaHizatk>z^of its objectives and content, the development 
of instructional materials for environmental education began differently from 
education for environmental pollution, ©ne'example is the production of 
school broadcasting programmes for euvifbnmehtal yfeducatioi^ using educational 
television. This was done by the Nippon Hoso Kycfcai (NHK: Japan Broad- * 
emting Corporation), the natfon-wide^on-comm^al public service broad- 
casting organization. Sire 1975, a programme failed "the Green Earth ' has 
been broadcast to lower*flt&>ndary school students, but die content is so well- 
organized that it can be understood even bv^Kc pupils of upper grades in the 
primary schools. This programme is fletmSff to make direct use of the leahiing 
in social studies and science and mafoswider use of various learning activities. 
The annual programme schedule is Adcntfed in the guidebook for teachers. 

In 1980, The GiecnfgrA 9 wart series of programmes, dealing with * 
three aspects; (L) Man ai^d nature; |2)^nvironment and daily life; and (3) 
Methods for studying theyiocal Environment. The first part describes the bio- 
logical environment withjuch t^jjs as Micro-organisms in the Soil and Plank- 
ton in th**Sca. TheseatteWt to give the students another look at the environ- 
ment from/fhe point qfjicw of ecology. 

lg the Environment and Daily life, environ- 
mental problems anfltadled through proglammes abourthe Polluted Ocean * 
and the like. Programmes in the third part art produced to enhance the moti- 
vation of the students to study the environment aroimd them and tp explore ^ < 
its mechanism. This series tries to consider environmental education from a" 
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wider ecological perspective than education for environmental pollution. It Is 
noteworthy that the use of audio-visual materials is quite effective as it make* 
, it possible to present the world of the biological environment freely in fer^is 
of time aid space. 

The •Green Earth', broadcast every fortnight, consists of ?0 programmes 
per year, ami is repeated three times. In recent years, many schools have 
recorded the programmes on video tapes to be toed in conjunction with 
classroom lessons. Attempts have been made to encourage parents to watch 
the programme together with children at home to stimulate conversation on 
various topics between the parents and children.. In addition to this, anin- 
creasing number of citizeps' public halls are now using pre-recorded program- 
mes for the study of environmental education. / 

Use of motion pictures. Environmental education through motion *- 
pictures is becoming popular in Japan. The Japan Environment Association, 
established in 1977 as an extra-departmental body of the government's 
environment agency, produced nine 16mm mention picture} for environmental 
education between 1978 and 1980. One copy -of these films is distributed 
free to each prefecturaT board of education throughout the country, and kept 
at its film library for use by schools and boards of education upon request. 

•Green Partner'; 'Forests and Man', 'Mechanism of Nature' and 'Looking 
up at Mt. Fuji' are films which have been produced. Most ,deal with the 
importance and necessity of preserving the natural Environment and the 
ecological system of- the environment. The Japan Economic Education 
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Centre has also prbduced since the htit 19 7 Or such mptio* pictures as The s 
Precious Earth', This Beautiful Land' (dealing with Jhe natural environment 
of Japan and die earth), •Resources: Past-Pfesent-Future' and The Thing 
Which Supports 110 Nfilhon People' (dealing with the effective use of 
resources). AD are distributed free to each pzefectural board of education.. 

Use of other media and material*. For the implementation and pla- 
ntation of environmental education, it is necessary* to compile statistical data, 
maps or reference materials to ibow,the present state of environmental prob- , 

- lems which enable teachers to deepen their study and to prepare their lessons. • 
Majo^cwspaper offices and publishing companies ijsue yearbooks and refer- 
I ence documents*for children .in which important (lata and materials for con J 
federation of environmental problem! aire included. Some schools purchase 
several copies of such publications tod keep them in the^sdrool library for 
use by, the pupils. * ."*•-•. 

Since 1979 die Japan Environment Association has published the 
'Environment White Paper through Visual Presentati6n' fry students in lower* 

* and upper-secondary schools and distributed it free to every school in the 
country. In addition, since 1977, h has published 'Environment Series' as 
reference materials for young people in primai'y , krjver-sfecondary and upper- 
secondary schools, which take up and explain specific environmental problems 
and make, the students thin* about them. It is published in 200,000 copies 

and distributed free to the schools. 

'« . 

Besides the production of films, the Japan Environment Association has 
produced one picture story show every year since 1978 which deals with the 
discipline required for children at the kindergarten level, such as in cleaning 
of their fOrrbundings. These are distributed free to each prefecture! board of 
e duc a t i o n* 

9 % 

, The Japan Economic E4ucation Centre also publisher a teacher's guide 
for the consideration of economic problems in Japan. It deals with subjects 
such sis the limitation of resources and problems in .energy development, and 
is used by teachers for the preparation of lessons. 

-ft is a unique feature of environmental education in Japan- that ftich 
public service organizations as NHK, the Japan Environment Association and , 
the Japan Economic Education Centre are committed to developing instruc- 
tionaTmaterials. , — 

TH# roto of mass madia ki mvirofWMnttl Educ a tion 

In addition to the development and use of instructional materials for 
environmental education, there is another function of mass media whichjs 
not directly intended for environmental education, but which serves to 
stimulate thinking on the Relationships between man and the environment. 
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NHK has broadcast a programme entitled /Nature Album* regularly since 
around 1952, systematically depicting the wildlife of Japan during the four 
seasons. This 1 5-miriuf e programme is broadcast every Sunday morning. 
NHK has local stations in* various parts of Japan which enable it to undertake 
long sessions of outdoor filming to present the beauty, grandeur and wonder 
of the natural environment. These programmes arouse people's concern for 
the protection and preservation of the natural environment. Their content 
has been compiled in the form of illustrated magazines and published by an 
affiliated organization. 

Commercial broadcasting organizations also broadcast many programmes 
containing valuable records of nature based upon long sessions of outdoor 
televising both in and outside Japan. 

The following can be considered as basic concepts which should be 
learnt by children as well as adults through en v i r onm ental education: 

1. living things, including human beings, exist on the basis of inter- 
- dependency with their environment. 

2 . Xiving things require food and enfcrgy to. main t^ life . 

In the learning and mastery of such basic concepts, documentary films 
and programmes are considered to be quite effective. In Japan, various 
motion pictures dealing with the natural environment are produced by com- 
mercial film production cdtnpanies and are distributed to film libraries. They 
are toed as valuable resources for environmental education. 

NHK as well as commercial broadcasting organizations broadcast special 
programmes dealing with the problems of environmental pollution, resources 
and energy on occaskn* for the general public. * 

It is important to inform all people through the mass media that 
the present world relies on limited r csu mces and that the capacity of the 
environment to ftipport life is finuted. In this respect, it w(D be necessary to 
keep on producing more programmes and materials dealing with environ- 
mental problems in the futnrtCand national and commercial television and 
radio broadening organizations as well as magazine and newspaper publishing 
companies have a vital and formidable task in this undertaking. □ 




299 



ERiC . 335 ¥ 



%> 

BuUetim of the Unesco Regional Office 
far Education in Asia and the Pacific 
Number 22, June 1981 



IMPROVING WORKING CONDITIONS AND THE ENVIRONMENT 
IN TH# PROCESS OF INDUSTRIALIZATION 



by S>E.G. Per era y 



Ifitmfci cti on 

» 

There is a time-honoured tendency to equate economic development 
'With industrialization. At the same time a popular belief exists that manu- 
, factoring industries have the capacity to provide a vast array of job oppor- 
tunities as well as greatly improved standards of living. Understandably, 
developing countries in Asia seem to have been influenced by these ideas in 
evolving their development strategies. As a result, sizeable investments have 
been made, particularly in the past two or three decades, not only in the 
establishment of industries but alqp in introducing some degree of industrial- 
ization in rural agriculture. 

Hie passage of* time has shown that many countries, are experiencing 
problem which had not occurred to them earlier. The se have even tended 
to tend the development process. For instance*, the governments expected 
industrialization to hUp solve rising unemployment. On the contrary, the 
development of industries has led to .rural-urban migration which has, in turn, 
exacerbated the unemployment problem. Low productivity, uncontrolled 
industrial pollution and environmental degradation as well as the severity of 
the impact of poor working conditions and environment on the safety, health 
and well-being of large nuotbers of workers have all given cause for serious 
concern in every country. *SUch enigmatic problems, coupled with continuing 
inflation and balance of payments difficulties, have resulted in considerable 
though$ being given before launching further industries* 

It is increasingly being recognized that development is multi-faceted in 
nature. Furthermore, an integrated approach which takes into account, 
among other matters, the interrelationship between development, population 
problems including migration, natural resources and the total environment— 
which includes the working environment— is a sine qua non to progress. While 
accepting that a strong case exists for industrialization to the extent that it 
befits a developing economy, the process should pay due regard to, people, 
,for whom such development is eventually meant; to their requirements, their 
physical and psychological abilities and the environment around them. 
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Improving working conditions and the environment 

P ra c edenc a of the social factor over the economic factor 

Too often policies have tended to be oriented towards reaping the* best - 
economic returns on investment. Arguments have frequently been levelled 
against the questionable costliness of paying heed to working conditions and 
the working environment. If good sense had prevailed, however, no-one would 
have overlooked the lessons learnt the hard way by some of the industrialized 
countries many decades ago when they went through their own industrial- 
ization processes. At that time economic circumstances compelled people to * 
work under conditions which paid little or no regard tb health, safety, com- 
fort or human dignity. Working people and their families were crammed into 
accommodation provided by factory, mill and mine. Rest was minimal, with 
factory hands working 70 to 80 hours a week. 

* The demand for improvements started with a reduction to a 10-hour day, 
then nine and later eight hours, permitting adequate rest, Many a time real- 
ization had dawned too late that "the social factor must take precedence over 
the economic factor.'* 1 Gradually, legislation- came to be introduced and 
standards established, a process which is continuing. Asian developing coun- 
tries should draw widely from such experiences. * 

Union behaviour. It stands t<v reason that in Asia tcK) /workers' unions 
are best suited to looking afterthe interests of workers. In industrialized 
countries which have a long tradition of responsible trajle unionism, unions 
do, p Tact, fulfil this role admirably. Often well educated and almost always 
weD informed, they are trained to be watchful not only in regard to wages 
and other economic benefits ^jt equally to the safety, health and well-being <- 
of their fellow-men. M 

<■ Judging from personal discussions with union officials as well as a perusal 
of negotiated collective bargaining agreements made in developing countries in 
the region, one cannot help feeling that unless a planned, purposeful, educa- 
tion^ effort is made it will take a long time before unions in developing 
countries begin to realize ft value of improving working conditions and 
* environment so as to champion die cause of the worker across the negotiating 

table. Nearly always, their emphasis Has been on economic demands alone. 
This could be understood in the context of the absence of bare necessities of 
life in certain sectors of employment. It is difficult to appreciate, however, 
their insistence on monetary gains to the exclusion of humane working con- 
ditions other than through ignorance of the gravity of the impact of such 
condition*, especially on the health of workers. 

While a trade union in the developed world would bargain for a short 
working week or flexible working hours, the pHoritie%of its counterpart tri 
the developing countries in Asia would, on the'eonttfuy, be for more overtime 

• > 

1. AMxrt Thorou, The ILO- Tht frrti dtcade, 1931. 
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or Sunday work and of coune higher overtime rates and Sunday pay. More 
' recently, however, in two developing countries national trade unions have* 
established divisions devoted to the amelioration of working conditions and 
the work environment. 

Employer attitudes. Employers in industrialized countries are much 
more alert nowadays and may even go out of tWir w?y to win^the confidence 
of their unions and maintain their prestige as well as the company's image by 
. paying attention to working conditions and e nv ir o nment. For a long time, 
these have been matters of less importance to employers in developing coun- 
tries in the region with few exceptions such as, for instance, in the odd trans- 
nationbl company. 1 

The last few years have, however, witnessed an awakening of interest in 
these matters in a few employers 9 organizations. While these £re steps in the 
right direction, much greater educational efforts seem to be needed before 
employers can develop more progressive attitudes and trade unions can exert 
their influence effectively on the rank and file at the enterprise level. 

Visits' to industrial enterprises in developing countries would reveal the 
vast amount of foreign exchange invested by governments and individual 
entrepreneurs in the purchase of expensive, sophisticated machinery and 
equipment. Utmost care is given to the maintenance of these machines in / 
private companies, but the working conditions and environment would not 
suggest that the man or woman behind the machine is giyen the attention 
they deserve. Long hours of work , -inconsiderate shift and night work, incon- 
venient shift rotations, heavy workloads, excessive fatigue, hot and humid 
atmosphere, dirty and noisy working conditions— complete with air-borne 
pollutants such as dust) noxious gases and unpleasant smells— arid, sometimes, 
a poor fit of person to machine are part of the lot of a worker on minimal pay. 

Wofking tvna 

It is appropriate to consider initially some aspects of conditions of work 
which are relevant to the region. Foremost among them is working time. Yet 
possibly the least attention seems to be paid to the proper organization of 
working, time. Detailed surveys on working time werp carried chit in two 
developing countries in the region a couple of years ago* They involved visits 
.to nearly a hundred enterprises spread through the length and breadth of 
each country. It was disappointing to see how light-heartedly some manage- 
ments looked upon a matter such as the arrangement of working time. 

, In an endeavour to ascertain the raison d'etre behind the existing hours 
of work, questions always asked were how the particular working hours came 
to be fixed, how ldng those hours have been in operation and what the pre- 
vious working hours were. More than half could ^oct provide answers, suggei 
f ing that the working times of those enterprises had been fixed arbitrarily. 
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It is littk wonder that absenteeism wu high and punctuality low. More than 
another third of the factories visited had blindly adopted the working timet 
observed by neighbouring factories. In almost all of these companies Working 
hours h^d not been changed at all for 20 yean even though there were prob- 
lems traceable to inappropriate working hours, suggesting that changes for 
the better were desirable. 

m In a fcmaDer number of factories, managements had been more enter- 
prising^ and their actions had paid dividends v Working hours had sometimes 
been altered when a management saw the need for a change, yielding results. 
One textile mffl working on three shifts -had fortnightly shift rotations. 
Absenteeism was high, particularly in the morniiig shift. Questioning of in- 
formal groups had led to the suspicion that a fair number of workers were 
^moo n lig h ti n g' (working at second jobs). The change to a weekly rotation 
coupled with additional cashjneentives for good attendance improved the 
situation, but the thange to a three-day rotation combined with free meals 
brought about the desired resuj*. In another factory, in close proximity to 
the former, a similar problem had been brought under control somewhat 
faster and as effectively, by providing different types of incentives; changing 
the hours of work and reducing the shift rotation from tw6 weeks to three 

A un ion i sed engineering establishment in an urban ar^a in a different ' 
country had three shifts and weekly rotations. The problem of high absen- 
teeism was tackled in a completely different foanner. Consultation* with the 
union revealed the causes for high absenteeispr^The workers involved were 
exclusively faen. Their wives were employed elsewhere. Almost all of them * 
had young school-going children. Not being ableto afford servants, the 
husband and wife would take turns to accompany the children to school. 
Weekly shift changes made it difficult for the wife and husband to adjust 
themselves to take the children to school. As a result, the chfldreitrould not 
attend school on some days, thus giving rise to domestic problems. The effects 
of this were frequent absences from work, pay-cuts and farther problems. 
Hence, at the specific request of the workers, through theirunion, followed 
by discussions between labour and management, it was agret^ that shifts 
would be routed every three months. Without any further incentives, absen- 
teeism dropped almost immediately to a low level never before experienced. 
These examples of changes in working hours illustrate how both labour and 
management can gain if ^Iterations are effected after consideration of all 
aspects of the matter. 

Flexitime. A more recent system of working hours is known as 'flexi- 
time'. It is used mostly for white-coflar workers. Very briefly, in this system 
a worker is permitted to start work at a tim^convenient to him and stop 
work after completing the number of hours constituting a normal working 
day. But he is expected to be in attendance during the tore hours or busiest 
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•time of the day to eftsure that die efficiency of the office is not impairedby 
die absence of any employee. 

According to an article in the Social and Labour Bulletin at an engineer- 
ing workplace in die Soviet Union, a 10 per cent lots of working time caused 
through absenteeism was substantially reduced after the introduction of flexi- 
time* Apparqitty^ernployees arrived late for work or took time ^f f work to 
attend to personal problems or because of inadequacies in the transport ry£ v.- 
tern or because of inconvenient working times for certain categories* These 
gave rise to excess stress and a general deterioration in the psychological 
atmosphere followed. Jfrc introduction of flexitime reduced stress and im- 
proved workers' motivation: absenteeism was reduced by ^0 per cent, appli- 
cations for skk leave declined and overall productivity increased by about 
five per cent. 2 

Flexitime is spreading in industrialized countries because of its conven- 
ience to workers and its usefulness to management In a number of develop- 
ing countries, a similar suggestion has been made but there is no evidence yet 
of its acceptance. Although not referred to as working on flexitime, however, 
piece-rate workers are sometimes permitted to complete their daOy tasks in 
their own tirne. Its chief attraction is that it gives the worker freedom to use 
his time wisely while carrying out the work of the enterprise. 

Organization of work* Another aspect of working conditions also built 
on a form of democratization of the workforce is referred to as 'organization 
of work 1 , though essentially it is a reorganization of work. This has not yet 
been accepted fuBy in developing countries. In this region, it is used in Japan 
and Australia and some e x per im entation is in progress in certain parts of Indi^ ' 

hi biggest significance is that it is in consonance with liumanizatiOn of 

* work'. It de-bureaucratizes work systems such as assembly lines and reorgan- 
izes work in an autonomous working group or on a team-work basis using 

• popular techniques such as job rotation, job enlargement and job enrichment. 
Jhe group takes full responsibility for the use of technology as an instrument 
of production to maintain standards and production schedules. 

There is reason to think that this can be of major significance in Asian 
developing countries where feelings of kinship and family ties are quite strong. 
It would be worthwhile to adapt imported technology to local cultural values 
using the principles of organization of work to improve efficiency and increase 
productivity, essential to the national interest of any country. 

^fj^MiusiiUH or Myuuurnics 

While on the subject of technology, mention shoukpfee made of the 
frequent failure of developing countries to make proper choicer of technology. 
This has led to a series of permanent problems in enterprises and even in - 

Jfft. International Labour Organisation, Geneva, Social and Labour Bulletin 3:321, 1980. 
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agriculture. The ignorance, seeminglyyrf the bask principlei of ergonomics 
hat renihed in the import of mtchinerM and equipment totally unsuited to the 
anthropometric measurements of workers. To illustrate the piint, a worker 
was seen to struggle as he drove a tractor on a rice field. On closer exami- 
nation it was revealed that his discomfort was caused by a poor fit of man to 
machine. The small Asian had a cushion 9 inches (23 cm) thick on his seat 
- as he rode an International Harvester meant for a tall American. The author 
was Informed that several such drivers' gave up driving after they developed a 
Ibw back pain'. 

This is not peculiar to one country. A dozen other examples can be 
given from several countries in the region. In a textile mill in another country, 
a wooden platform 9 inches high had been constructed between rows of roving 
machines. On inquiry about the necessity for this unusual structure, the pro- 
duction manager said that it was made to compensate for the short stature of 
the female- machine tenders* As the platform aged and holed, workers fell and 
injured themselves. In another textile mill in the same country, sets of ring 
spinning machines had bceri sunk 6 inches below the floor level for the sajne 
reason. In this case, the maintenance men complained that the backs of their 
hands were regularly scraped. But if planners had known that textile machines 
are 'one-offs 9 and can- be ordered to fit the height of the people who operate 
them, the workers would not havl been hurt and productivity would have 
been higher. ^ 

Environments^ hnfMct 

There is ample evidence of other aspects of industrialization which have 
been much more da m agi ng to mankind. A host of industrial activities have 
given rise to discharges into and disturbance of the environment at large. 
Discharges haw poDuted the atmosphere, inland, marine and subterranean 
Waterways and the land. Disturbahces include noise and vibration, heat, . 
radiation, chemical pollution and even the loss of visual amenity. The effects 
of these discharges and disturbances are colossal and perhaps as yet unknown 
and underestimated. Assessments, have been made of some direct impacts on 
human health-. But the indirect ill-effects on fauna, flora, soils, ecosystenls 
and climates exposed to them are yet to be determined in full. 

In. addition, activities within industry have had a severe effect on workers 
in developing countries by causing loss of life or limb or severe impairment of 
health, which is still taking place. The failure of developing countries to pro- 
vide strong controlling legislation and then enforce it has contributed to this 
pathetic itate of affairs. 

IsjS^SSUSj^Satf^a S^BMBl^^B^ sWsi A^SMB^^A^SkSfcl^fe^fe 

W^sW^^^s^sWsWWWIl Wm ^^pWWnl y 

Virtually every country which it industrializing has introduced some 
form of legislation, usually pertaining to work in factories. The laws were 
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borrowed largely from die West, often from the Uiuted Kingdom . In the 
apace of these two to three decades, however, die factory laws in the West 
have been continually updated in keeping with new requirements while those 
in Asian countries havp remained more or leu unchanged Worse still, even in' 
that state, die laws are not ftdty implemented. Often they are inoperative 
becausejKe regulations pertaining to them have aot been fratoed. Worst of 
all, th^bsence of sufficient numbers of trained inspectors is continuously 
inhibiting the enforcement of existing legislation. 

Developing countries are already witnessing the adverse impact of work- 
ing conditions such as noise and dust as weO as the exposure to certain tfbxic 
chemicals which are in regular use, but no developing country has established 
standard! in this regard. The failure of legislation to keep step with industrial- 
ization is a drawback, and is bound to have a severe impact on industrial 
workers exposed to hazards unless remedial measures are taken to Till the gaps. 

Medical problems. Another significant drawback in some countries is the 
absence of proper medical services. There is no pre-employment medical exami- 
nation, as in industrialized countries, to check the suitability of the worker to 
the specific industrial activity in which he wiD be employed. There are no_ 
medical checks during employment, except perhaps for curative purposes— A 

Another moral issue generally overlooked in Asia' is that it is unfair for 
employers to expose workers to hazards without telling them so. To gqgjust 
one example, a regulation in Sweden stipulates that only persons who have 
acquired the requisite knowledge of the risks involved may work with iso- 
cyanates. They must undergo certain basic and periodical medical checks 
during their tenure of employment. 9 Isocyanates ale reportedly in use in 
most Asian countries and the workers are ignorant of the danger until the 
hazard manifests itself, and perhaps still even tWn. This is evidence of the 
advancements in terms of working conditions and the environmentnn Sweden, 
and tends to show how far behind Asian legislation is— although they both 
dabble with the same chemicals and expose their workers to the same hazards. . 

cordhtf as 
tenfifof 

the law. But whenever the question is raised about occupational diseases, in- 
variably the ^nsvyer is that they do not occur. It is, strange but true that dfc * 1 
in certain enterprise! where workers are known to suffer from loss of hq^ring 
capacity, lung complaints, low back pain and othe&problems which may bo 
directly attributable to the working conditions, the records do .not show any ' 
evidence of occupational diseases. 

Company doctor. At least in part this is due to the fact that the com- 
pany doctor or .doctors in hospitals where patients from industrial workplaces 

_L- 

3. National Board of Occupational Safety and Health. SiDeden NewsUtter (2): 4, October 
1980. • - - * - -9 
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Occupational diseases. ^In Asia'the slighteit cut or bruise is 'record 
an accident in the books maintained in factories and workplaces in 



Improving working conditions, and the environment 

All three photos were 
taken at a foundry. 



Indoor overhead crane. The 
working environment tbowi 
bad housekeeping,often the ; 
auie of industrial accidents. 
Some sense of discipline and 
habit only are necessary. 




Outdoor crane. ThUfark- 
inj enrhonment needs bet- 
^rninfe^ient. The doth 
i by the worker 
\ be repfaced by a 
steei hefanet nj the Interest 
si safety. Considerable 
'co-ordination is necessary 
between the two men to * 
avoid accidents. - 




is wearing a wet ciottttask 

which will not filter Okie 
vapours. Considerable im-. 
vements are possible at 
:le cost. 
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take treatment hardly ever visit factories and other workplaces. They have 
little or bo knowledge of the working" conditions and environment of the 
fact&ries in which their patients work. J 

| ' Many dftnpanu doctors interviewed by the\writer. incc^paiues in • 
several Asian countries hatve told the author thattheir time is wholly spent 
on curative. ratherjuian preventive work and (hey do not visit factories, adding 
that they do not have the time to do so. ' One cement factory with ftmc 
2,000 worker! in one country had fiye doctoif attached to the plant. But 
they all stated that they did not visit the factory suW they could not find 
the tii^ to do so. ^ 

Besides, unlike their counterparts in industrialized countries, dogtors in 
Asia are not in the habit of establishing a connection, if any, between the 
* illness from which a worker suffers ancThis place of work. The absence of 
such a link often fails to bring to light the true cause of the illness, thereby 
preventing the development of precautions against recurrences. This would 
also render the statistical records to be erratic and could deprive the worker" «Q 
from collecting compensation dueHnder the law. There is little doubt, there- 
fore, that serious consideration should be given to changing companies' pro- < 
cedurestor the better. v 

Recently, at a national seminar in one country, a company doctor as 
*weD as the head of the government central chest clinic confirmed that there 
was evidence that workers who joined the company without any history of 
asthma developed the disease and, within about five years, some liad became 
such chronic asthmatics that they had to be retired from the company. Al- 
though doctors confirmed that it was definitely an occupational disease, 
asthma was not listed as such in the Workmen's compensation law in the 
country, possibly because there was, no incidence pf such a disease when the ^ 
law was originally promulgated. This bears out the poirit made earlier that 
legislation dh industrialization mtfst be kept in constant review. 

4 *^The author believes that mcfct qualified medical personnel ip this region 
h*pc a high sense of responsibility and will pursue the correct path. Exper- 
ience has shownXhat either knwledge is lacking or has gone rusty by non- 
use. It remains for countries ^ the region to fdrmulate correct iv#£olicies and 
have them implemented^^Kployers, workers and their associations should be * 
^informed so that they^^^ what to expect of the company doctor. That * 
would bettjrr hej^ th^Walth of workers to be safeguarded. I 



Choic* of technology 

Another mattef for reckoning is the tendency for developing countries 
to blindly follow the industrialized countries in their choice of technology. " 
6ften they wish to modernize their production systertrs rapidly. But they are 
hampered by a limited capacity for manufacturing machines themselves, lack 

• ■% , '•» ' 
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Both photos j 
wet-cell battery 
factory 

Molten lead being poured 
into .moulds. For safety * 
wea*^hewor£e> has 
only i piiroTshort rub- 
ber gloves. The rest are*^, 
ordinary clothes-no 
• safety shoes, no masks, no 
apron-several hazards - 
involved, both, long-term 
and short-term. 



Sulphuric acid flows from 
plastic tanks into plastic con- ~ 
timet* through ptastjc tubing 
by gravity. Method used is 
shabby and causes spi&jn£of 
acid. Acid vapour diiTnjesjnto 
the atmosphere. A number, of 
accidents have resulted. 




of skfli'and lack tjf capital They have often to import machinery and the 
corresponding technology from industrialized countries. It is however essen- 
tia ^to en sure that such importation of technology does not lead to 'turn-key* 
„. - factories which could involve workers in performing longer hours of work, ' 
suffering increased fatigue and/or mental stress giving rise to increased occu- 
pational hazards and accidents as well as social unrest. Such dismptive'enorts 
of technology have occurred in certain countries^ and caused widespread dis- * 

<s satisfaction tod an underestimation of the social an^ human impact 

technological transfer. 

• On the other (land, appropriate technology provides tremendous scope 
for protecting or improving working conditions and environment. Signifi- 
cantly, this potential is no-Jess important for small enterprises and the rural 
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ancf agricultural sectors than for large-scale modem iiSkistry rTH^not always 
easy, however, to define mechanisms that will effectively lead to better choices. 
One important step is the use. of awide range of training andinfv rmation pro- 
grammes drawing on carefully planned factual research into the problems 
arising in specific industries or economic sectors. ^ \ 

iim living Mi? ironnwit m rmraon ip worn 

For. legislative, administrative ^functional and other reasons, the working 

environment is often distinguished from the general environment. Biologically 

this is an a rtificia l distinction. Workers respond to the sum total of the eh\ < 

vironmental influences to which they are exposed both on and off the job. 
p 

Improvements in workers' living environment (in .particular their nutri- 
tion, housing, transport, health and education) are a pro-requisite for the 
* promotion of be ttef conditions of work. Thus, measures to prevttf occu- 
pational accidents and diseases or introduce new forms of work organization 
may fail if, being badly housed, under-nourished or SO, people come to work 
ift.poor condition. Measures regarding the living environment should there- 
fore be integrated into a global policy aimed it meeting basic needs. 

% " • Neglect of food facilities. Energy is expended by a worker in the per- 
formance of Work, and such energy has to beNcfpJAed by.an intake of suffi- 
cient quantities of food of nutritive value if he or sheS* to continue to work 
unhindered ^at a v good pace. Improvement of nutrition^irtatus is thus one of 
the factors consistent with improving conditions of work* and as a result, 
increasing the capacity for work. Canteens which supply good and wholesome 
food within "the fmarigfe&mch of worxers.or at subsidized rates are an essen- 
tial part of a sound factory-fcr "office. 

In general* food facilities provided to workers and thetfl Families are poor. 
The value of such benefits is overlooked by managements and, let it be said, 
not always appreciated "by workers themselves. In those circumstances, one 
cannot blame governments if they do not become very concerned either. Yet 
the health of workers and' their capacity for work il impaired in the absence * 
of proper food. Professor Qtiristensen suggests that low energy content of 
food might constitute a factor of at least the same importance as heat stress 
when explaining the low productivity of workers in some tropical countries. 
He adds that a rationally arranged supply of meals io manual workers would 
be a decisive factor for production in developing countries. 4 

Housing and transport. Seldom are the needs for housing and transport 
given sufficient attention although*both present nuyor problems especially to 
low-income workers. When factories are situated outside urban areas, there 
is an* insufficiency of public transport. When they are sited within an urban 
area, public transport is so crowded that ^becomes difficult and dangerous 

— # — ; 

4. E.H. Ouiftensen: Trotthtt och pmutr. 1966. , 
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to me k. In either case, transport to and from work is often rife with < 
problems. Hence, due consideration taust be paid to ensure that workers do 
not arrive at the factory gate half exhausted because fatigue reduces their 
-capacity for work and, what is worse, makes them more prone to suffer 
accidents. The hct result would always be a lowering of production as well as 
labour productivity. 

< 

As for housing, very seldom do employers supply accommodation to 
factory workers. They expect the local authorities to fulfil this need, though 
irfrnot unusual to provide housing to other categories of workers such as 
plantation workers and others in enterprises sited in isolated areas. Dormitory 
accommodation, though frequently unsatisfactory, is offered by employers in 
some countries while systems for the grant of loans to offer relief also" exist. 
Yet, all in all, the position U unsatisfactory, and inconveniences caused contri- 
bute to the lowering of productivity. » 

Launching of a ntw proyamma 

While the foregoing would undoubtedly convey to the reader that the 
present situation on working conditions and environment in Asian developing 
countries caHs for immediate action it must be mentioned that at the global" 
level working conditions have received serious consideration from the Inter- 
national Labour Organisation (ILOpor many years. Worldwide statistics too 
show that some five million work accidents occur every year and that both the 
rate of accid^its and severity rate have bee^Hncreasing. Again, some 60,000 
chemicals ofijhknown toxicity are in regular uke while more come into the 
market every pear so rapidly that it is not possible to keep tabs on them. The 
ILO has been actively concerned with problems of conditions of work and 
Hfe and occupational safety and health since its inception in 1919 and has 
adopted a large number of international labour Conventions and Recommen- 
dations for them. But it became clear that more vigorous action was neces- 
sasy to come to grips with the problems. sHence it was decided to give a new 
orientation and a new impetus to action in the field, and a new International - 
Programme for the Improvement of Working Conditions and Environment 
(PIACT) Was launched in 1976.* 

Objective and approach. The general objective of PIACT-making work^ 
more human-can be classified under three main headings. It seeks to ensure 
that: * " 

t work respects the worker's life andiiealth; 
- — wortf leaves him free time for rest and leisure; 
- wortenablcs him to serve society and achieve self-fulfilment by 
developing his personal capacities. * 

• flACT it tfe acronym from the French title Programme International pour I Amelio r 
- ration dts Conditions et du milieu 4t Travail 
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' The approach of PIACT to problems of working conditions and environ- 
ment is new in many ways: 

1. It encourages Member States to set up for themselves definite objec- 
tives for the improvemeri\ of working conditions and environment. 

2. It treats problems of working conditions and environment globally, 
articulating more closely than before the traditionally separate areas 
of conditions of work and life and occupational safety and health. 

3. It vkrws these problems m the wider context of general economic and 
social policy, especially in their relation to industrial relations and 
employment policies. ~^ 

4. It seeks to use in a co-ordinated fashion the different ILO means of 
action to help Membe*-£tatev§ttain those objectives* Technical co- 
operation is me of these means of action, the use of which should be 
closely related to the use of the others: standard setting, research, 
tripartite meetings (including especially Industrial Committees), sym- 
posia and clearing house functions for dissemination of information.^ 

m i 

Which of the above problems are of immediate qoncern hi a given case 
will obviously differ from country to country. The choice of priorities, objec- 
tives and methods of action depends on the level of development, the employ- 
ment situation, the availability of resources, and other factors pertaining to 
" the country. SindC PIACT takes full account of this diversity it Mias a strong 
.national and regional bias. It hps already been accepted in ten developing 
countries in Asia and as much technical assisjan^e as is feasible^ provided to 
assist them in implementing their own national PIACT programmes. 

Muhtidisciphnarity of the approach. In all cases however, FLACT is 
centred on the worfeT and therefore concerns itself with the total impact of 
poor working conditions and environment on the, individual. 9 To elaborate, 
any task will vary in its load* on the worker based on the length and arrange- 
ment of the time during which tlft task is executed, the enYiftmmental condi- 
tions under which it is performed, the physical and mental b content of the 
task, or the pace of work-at which the task is accomplished. Besides, many 
of the concepts used to measure the effects of workload-such as fatigue, 
stress, dissatisfaction— are in thftnselves nuiltidisciplinary concepts requiring 
measurement along many dimensions. Hence the needto adopt a multi- 
disciplinary point of view in looking at nationay>r regional pnJblems in work- 
ing conditions and environment, in analysing them and in bringing about 
'improvement.. ' 1 * □ 



5. PIACT and Technical Co-operation, Geneva, International Labour Organisation, 1979. 
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. * The Social Sciences in the*Man-and~the-Bio$phere Programmer 

TOWARDS AN UNDERSTANDING OF THE RELATIONSHIPS 
BETWEEN MAN AND THE ENVIRONMENT 



Introduction 



Although man's interactions with his environment have continually been 
N HMtergoing change, it is the increasing scale and rate of change^many cases 
which is threatening tq^exceed the present adaptive and carrying capacity of 
the various natural and,socio-cultural systems that collectively constitute what 
is increasingly being called the biosphere. The biosphere Jias been defined as^ 
'the -peripheral envelope of the earth together with its surrounding atmosphere 
in which living things exist, ranging from the deepest layers of soils and oceans, 
upwards to the highest levels of the atmosphere in which any form of life- 
including dormant spores or bacterial or other cells-is present at all naturally!! 

Changes occurring in human populations, in the pattern of division of 
labour, in science and technology, and in the structure of attitudes and objec- 
tives of society have affected the entire .gamut of the relationships between * 
man and the environment. 

So remarkable have been the dianges in the environment caused not only 
by natural processes but also as*a result of man's intervention, that the plea 
fa* 'saving the environment' has attained the status of a slogan. It is necessary 
to remind ourselves that in our zest for preserving the environment, we must 
, not strangle cultures; this too could be disastrous. 

It is in this respect that Man and the Biosphere (MAB) was conceived as 
an international programme of scientific researclfaimed at developing the 
basis within the natural antisocial sciences for the rational use (management) 
and conservation of natural resources and for the improvement of the relation- 
ship between man and s thc<p¥irorirnent. The diversity of situations and condi- 
tions in the biosphere is apparent in the characteristics of natural resources, in 
the extent and manner of their development, in political and economic systems 
and in socio-cultural conditions. % 

/ 

MAB is an interdisciplinary programme of research concerned with the 
interaction between the nat ural and social sciences in the study of human 

1. Environmental Conservation, (Geneva, The Foundation for Environmental Conservation) 
t 7(2):89, Summer 1980. 

A mtjor source for the material in this article is the publication: The social sciences 
in the Man and the Biosphere programme; report on seven seminars held in Asia 
Bangkok, Unesco, 1979. 147 p. 
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interactions with and within the biosphere. It* field projects are located in 
different ecological zones throughout tfefc^ggd. Under the MAB programme, 
scientists from many countries are participating m some 900 research projects 
which are designed to provide practical information that can be exchanged 
anH applied to specific regions. The research and training programmes being 
developed help to link ecological principles with economic development. 

In essence, MAB research is aimed at predicting the consequences of 
today*! actions on tomorrow'! world and at improving the relationship between 
man and the environment. 

Kinds of •rwkonment ' 

There are three principal noWs of the term 'environment' in the con- 
text of MAB. These are the natural phyncal and perceived environments. 

The natural environment includes only those components of the bio- 
sphere that have originated independently of man, such as the interactions of 
plants and animals with weather and climate, landformi and soils. These 
elements in the biosphere are studied by natural scientists as sets of objective 
phenomena, either- in isolation or interacting in ecosystems. 

The physical environment includes not only these components of the 
natural environment, but also all the tangible works of man, including cities, 
transport and communication networks, and other aspects of technology 
devised for the control and exploitation of the resources of the natural en- 
" vf r onm e nt . Tt SnMfu1tfftl ii »iiig u i s hb<twe« ^e-m» qnadr romp ongatii of — 
the physical environment (sometimes termed the 'built' environment} and the 
natural environment. Both the concepts of natural and physical environment 
are compatible with a scientific approach towards objectively defined pheno- 
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A third notion is that of the perceived environment whjch is defined m 
terms of human understanding. It is becoming increasingly urgent to recog- 
nize that, in their relations to the physical environment (including each other), 
people deal not with a\eal* wOrH that has the same reality for all others, but 
instead with a subjectively perceived environment. Research studies have- 
revealed that perception is an important intervening process between man s 
behavioural intentions on one hand, and the information received from the 
environment on the other. Thus it may be argued that environmental experi- 
ences are first perceived by the individual through his sensory organs before 
being asrirnflated into existing cognitive and evaluative structures. Different 
people have different interests and priorities and view the same slice of the 
environment with different perspectives. 

A cognition of the differing levels of perception among different people 
is important for the MAB programme because of the link that exists between 
the nature of the percejved environment and decision-making in that envwon- 
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A stylized "ankh", the ancient Egyptian 
ttfn for hfe, hat been incorporated into 
the symbol of the Programme' on Man — 
and the Biosphere (MAB). 






ment. lean's existing relationship with the biosphere depends upon the deci- 
sions that are being made, and that have been made in the past, about various 
aspects of use of the environment* In the process of decision-making the * 
values, attitudes and preferences of tSrtefivHhi^ or of the society are the 
main variable influences. How the environment is perceived will affect all of 
these variables. ^ 

Ecotygfrms and human-tut system 

While tie MAB programme promotes an ecosystem approach to studying 
the interaction of human populations -with segments of the biosphere, the 
unh for MAB research seldom coincides with a single ecosystem. The social 
and economic systems through which people manage their environmental 
resources (human-use systems) often cut across ecological boundaries and, 
moreover, tend to involve interactions on much larger geographical scales. 
Indeed, many economic transactions are specifically organized around the 
exchanges of material, energy and even people between ecosystems. . 

In the Sahel -where the Sahara Desert is expanding southward— for 
example, the" relevant ecosystems for study by the natural sciences would 
probably be the grassland* and the decertifying areas, whereas the human-use 
systems in the Sahel extend across such boundaries as a result of seasonal 
migrations and exchanges between sedentary and pastoral peoples. Similarly, 
islands are usually studied by the natural sciences through an analysis of the 
different marine and terrestrial ecosystems. The human use" of inlands, on the 
other hand, involves an exploitative relationship between people and several 
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of these jecosysteins, and usually alto involves interaction between the island 
and mainland populations. 

• - These multiple f^stems of human use make up the regional and national 
entities controlled by governments. An important contribution that the 
social sciences cm make to the MAB programme is therefore to help focus 
attention on human-use systems in order to achieve co-ordination of the 

• expertise of the natural sciences, which usually refer to small-scale interactions 
within ecosystems, and the organizational structure, through which these eco- * 
systems are exploited, conserved and managed, Such co-ordination is needed 
both for devising ideas for the ratkmal management of the environment, and 
for ensuring that these ideas will have a chance of being applied injife. 

i no rvDonai nmgvMfTi or ins onvwoniMni 

m~ Two interpretations x>f the term 'rational behaviour' are relevant. One 
refers to human behaviour within a specified structure of rules (substantive 
rationality), and describes the response .which will be appropriate if these 
rules ase followed. Classical economics, for example, is founded on the 
assumption of rational behaviour by decision-makers in a context where maxi- 
mum profits are considered Both desirable and feasible, hence rational. Simi- 
. larfy, the rational management of environmental resources, as conceived in the 

• natural sciences, has been based on the assumption that an geologically opti- 

• mum use of resources is both desirable and feasible, and can therefore be 
defined by the scientist and applied to life. 

^ A second interpretation of rational behaviour (procedural rationality) 
describes how decisions are actually made, f^r the psychologist, a person h ' 
makes a rational decision if he gives appropriate consideration to a problem 
with which he is faced, in the light of his particular needs and preferences and 
tn the context of his abilities— and acts accordingly. The concept of procedural 
rationality therefore describes the actual bam for most decisions concerning 
the exploitation of the environment.* Farmers, for example, must draw updi> 
ytheir own experience and knowledge in deriving from their land an adequate •* 
livelihood for themselves and their families. 

Tht octur* of re la tionships bitwwn man and tht anvironmant 

* There is an increasing urgency for research to be conducted into the 
changing relationship between man and the environment. Earlier 'subject- 
object* theories, yrhere the environment was seen as affecting man (or vice- 
versa) in a unidirectional manner, have\given way to recognition of relation- 
ships which involve interaction between human-use systems and eco system sv 
Thist represents a movement away from mechanistic and towards progressively 
more probabilistic approaches, and from unidirectional causality to systems 
analysis. 
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\ * 
\ Some theorists envisage that the social sciences will eventually move 

towards (he study of 'transactional relationships', where the Uiosphere is ' 

viewecL not as something seen through the filter of man's cognitive structure, 

but instead as something inseparable from it. What constitutes a stimulus, in 

this context, is always relative to, and defined by, the response. In a trarisac- * • 

tional relationship, neither party exists except in, and because of, a transaction 

in which each is engaged. 

. .These processes linking man and the biosphere clearly have both physical 
and social dimensions, and for them to be property identified and fully evalu- 
ated will require ia truly interdisciplinary, approach by .the investigator. If we * 
restrict our attention to the social sciences, however, we can classify'the pro- 
cesses at work into three main types: 

\ * * ' * * * 

1. Processes related to the increasing scale of human-use systems; for, ^ 

* instance: \ f ' ~ 

— reduced efficiency in the use of energy as production become^ 
* more specialized, and more energy must be spent on communi- 
cation, in^onnatmi and Q^gaaization; 

— emergence^ new Wructiigs of social responsibility for the 
management of envitonrhental resources and the maintenance of 
environmental' quality; and 

V- increasing conflict in thV use of the environment, such as between 
^ those who pollute and tnbse who pay for pollution. 

2. Processes related to changing perceptions of environment, especially 
on scales greater than individual sensory perception; for instance: 

— assessment of risk by scientists, administrators and the public 
as a result of newly-perceived environmental hazards; and 

— value systems, in particular cultuW values discretely related to p . 

resources, and their modifications^ traditional societies-become 

integrated with larger Social and political entities. * * 

P V 

3. Processes related to decision-making by those individuals or collective 
concerns directly responsible for environmental management pr con- 
'seiVation; for instance: . 

— processes in society leading to collective action in relation to the 
resources of the bipsphere, such as effective action on pollution, . 
conservation or population growth v \ 

— social and economic pressures which affect environmental manage- 
ment on a more local scale, such as that by indftidtral farmers or • 
fishermen. . \ 
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Studying ratotionjMps bttw—n man and the 6nvtrofwn6nt 

It is not easy to specify which social science disciplines wilLprovide the 
necessary expertise for MAB research because many span a wide range of 
approaches/ The best test of suitability is the extent to which work in a / 

. particular discipline sheds light on the social dimensions of human interactions 
wyth the biosphere. Much relevant theory in this field derives from economics, 

, 9 sociology, demography and environmental psychology; but in relation to the 
biosphere, this theory has been more often applied to other social sciences 
such as geography, anthropology, human Ecology and. agricultural economics. 
These disciplines are often characterized by: ^ 

1 . A tradition of undertaking wnpirical studies in the field; and 

2. A tradition of working withreJearchers in cognate natural sciences. 

Use of these tw<? criteria will further help to identify social sciences 
which have the potential to contribute to MAB field projects. 

The methods of field work suitable for collecting social science data 
" on relationships between man and th^ environment include: 

1. Historical research r to establish the nature and origins of a particular 
pattern of cultural adaptation, and thereby to suggest how resilient 
it may be in the face of changing external forces; 

2. Participant observation in particular communities, to establish on the 
^ relevant scale, such as in a household or farm, how and why decisions 

are made concerning the management of the physical environment; 

3. Sample surveys to provide basic data on the social and economic 

> Y7 * • characteristics of a random sample of a population or of a group J 
^ • '.such as important decision-makers. This approach can be adapted, 
^ • to^supplying information on £nviroi>mcntal perception. 2 

The organization of intat^tplirary rttftffch 

.The l^AB projects are the following:. 

1 . Ecological effects of increasing human activities on tropical and 
sub-tropical forest ecosystems; 

2. Ecological effects of different land uses; and management practices 
on temperate and mediterranean forest landscapes; 

3. Impact of human activities and land use practices on grazing lands: 
savanna, grassland (from temperate to arid areas), tundra. 

4. Impact of human activities on the dynamics of arid and semi-arid 

zones ecosystems, with particular attention to the effects of irrigation; 
• . J ■ 



2. Whyte, A. tiuktetines for field studies in environmental perception. Paris, Unesco, 1977. 
IfitAB Technical notes S) 
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5. Ecological effects of human activities on the value and resources of 
lakes, marshes, riven, deltas, estuaries and coastal zones; 

6. Impact ot human activities on mountain and tundra ecosystems; . 
f- 7. Ecology and rational use of island ecosystems; 

, 8, Conservation of natural areas and of th* genetic material they ^contain; 

9. Ecological assessment of pest management and fertilizer use on. • j 
terrestrial and aquatic ecosystems; ; J 

10. Effects on man and his Environment of mayor engineering workjf^ 

11. Ecological aspects <rf energy utilization in urban and industrial systems; 
HJ* Interactions between environmental transformations and the adaptive, 

t demographic and genetic sftucture of human populating; 

X 13 . Perception of environmental quality; and . * , • 

14. Research on environmental pollution and its effects on the biosphere. 

Although MAB research is organized within the framework of these 14 
major project areas, this does not mean that particular field projects will 
necessarily have wide-ranging or largely scientific objectives. Particular re- 
- • search requires a particular aim to be specified, and for MAB research the aim 

will usually be connected to actual or potential problems of resource manage- 
ment. If a practical problem «f this kind is defined, and if the problem is 
then discussed at an early stage by representatives of both the natural and the 
• social sciences, then it will be easier for the research to be carried out hi a 
spirit of interdisciplinary cd-operation. If the research work itself can also be 
"conducted by integrated teams of natural and social scientists who are working 
towards some gqal already agreed upon, thert many potential disagreements 
can be resolved by informed discussion, and overlaps or gaps in research can 
-.be more easily avoided. 

Instead of this integrated planning, all too often the social sciences are 
only brought into a project at a late stage in' its implementation. As a renjlt, 
the project^ findings tend to be biased towards a natural science view of man 
. and the environment. If this occurs then it becomes difficult to make an 
effective application, of the findings ^f the research, no matter how intrinsi- 
cally valuable it may be to the natural science community. 

To illustrate the type of role that the social sciences are playing in bring- 
ing about a closer understanding of man-environment relationships, the follow* 
ing study on the XJpang Delta project m-Indcfnesia is here discussed in some . / * 
' detaiL - s 1 • 

Tht Upang Dttta Project: IndoMsii 

y In Indonesia, Yfiereltfe 13 million hectares of coastal s0amp forests, • 
including estuarine and mangrove forests along shorelines, riparian formations 
v * along river banks, and various swamp types further inland. Theie represent ^ 
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an important potcn source for Indonesian development, but it is an 
environment whercToTectJiogical reasons sustained agricultural use will not 
be easy, "there has been spontaneous pioneer colonization of coastal swamp 
areas by Bugi farmers since the 1950s, and more recently there has been a. 
planned Government transmigration scheme, settling new colonists fronjjava- 
'and Bali. In this way it was intended that duringrthe 1974-1978 Indonesian 
Development Plan one million hectares of swamp forest would be converted 
to agricultural and aquacultural use. 

The Upang Delta in south Sumatra has been settled since 1964 by pioneer 
farmers belonging to^ various cultural groups, and the area thus represents a 
large-scale experiment in different approaches to swamjT forest management. 
Bugi colonists were the first to enter the arga, and in some ways they have 
"been more successful as farmers than more recent transmigrant settlers from , 
Javsr and fiili. How this success has been achieved, and whether it can be . 
sustained in tfce long-term, are unanswered questions. There Is evidence that 
problems such as salt intrusion and decreased soil fertility eventually make 
some of the swamp rice fields unsuitable for cultivation. Historically, there 
has been a long-term migration of the Bugi people from depleted or over- 
crowded swamp areas— as in Kalimantan— to new swamp forests— as in the 
Upang Delta), and this continuous pioneering may be part of their successful 
adaptation to a difficult environment. * 

The Indonesian MAB National Comtnittee has therefore initiated a field 
research programme in the Upang Delta within the framework of MAB Proj- 
ect 1 (Ecological effects of increasing human activities on tropical and sub* 
tropical forest ecosystem^). This programme aims to answer questions con- 
• ceming both the environmental and die social aspects of4w$mp forest 
management: 

1. What have been the ecological effects of the conversion of swamp 
forest to agricultural land jn the Upang Delta? This research objective 
involves the study' of: nutrient cycles in both swamp soils and circu* * 
lating water; the impact of swamp clearance on local climate, flood 
control, and the productivity of surrounding areas; associated changes 
in disease vectors, and hepee implications for public health. 

2. How do different cultural groups adapt to conditions in the Delta? 
What features of their cultural adaptation determine the success or 
failure of their system of environmental management? 

Social tetonot contribMtion 

The research programme in the Upang Bllta was started in late 1974 and 
ha* not yet been fully completed. It-is clear, however, that for areas like the 
Upang Delta an understanding of both the environmental processes ^nd the 
variety of human responses is an essential basis for planning decisions, 

\ • ■ ' 1 " ^ * . 
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Many of the critJfi^ interactions between man and environment in the 
coastal iWaxnp zone rtlate to processes of soil formation and water flow- 
Swamp forest clearance leads tb the emergence of a number of potential 
♦hazards, inclijding salt intrusion, soil degradation, flooding, seasonal drought 
and plant pest* and diseases. There is, therefore, environmental risk and un- 
certainty which, threaten three Aspects of the pi an -environment relationship: 
1 . The long-term stability of the ecosystem, with /he possibility of 
rapid geomdrphic changes in an area so close -to sea-level; 
y 2. The productivity of "the humairttfsc system, especially if swamp econ- 
omies are to be based exclusively on wet-^cc cultivation rather than 
a more diversified pattern of resource use; %nd 

3 -The stability of human settlement at ffs.present scale. 

, It these potential problems have b?en correctly specified, then the 
important tasks foresee ial sciences research would be: * / : 

-1. To demonstrate which factors in the social organization, information 
networks, and land use practices of the different immigrant groups 
- „ ^ the Upang Delta contribute jto their success as pioneers; 

— 2. Conversely; to identify any factors limiting long-term success, or 

factoirs (such as, perhaps, Bugi migration patterns) which make long* 
term jucfess qf lesser perceived impo|Urice ; and * 
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\3* To therefore specify to what extent the existing human use systems 
in South Sumatra are ecologically 'rational', and in what ways. there- 
fore government policy ^ith respect to new transmigrants into swamp 
forest areas should be modified or expanded. 

: • . • . / . * * 
Co * ttion • 

Concern for the environment, as noted in the MAB research programme, 
lays its emphasis on local solutions to local problems. There is a general real- 
ization among scholars in Third World countries that whatever technology 
^bmes into the country it must first and foremost be accepted by the people 
themselves. As a case in point, farmers in India are fully aware that ploughing 
the field is better than slash-and-burn agriculture (called swidden cultivation) 
but the tribals in secluded areas of central India have a taboo against putting 
a dagger i^jo the hettt/ff mother earth. This illustrates how filtered are man's 
cognitions and hov7$trong is the process/of cultural screening and re-delinition. 
In this case what needs to be studied is the non-logical and non-rational be- 
haviour of-fhan which constitutes a major part of the totality of culture of a 
given society. 

Environmental education for the general public is a natural outgrowth 
of MAB research. Fortunately, one of the leitmotifs of the MAB programme 
is the need to involve local populations at different levels and stages of the 
research process sp that "they can stfpply important information based on 
their experience and know!edgc*of the local situation. 

• This involvement of local people in MAB research is importan^since 
different people haflfe -different levels of perception. As the percepti6n of 
local people to local environmental problems is often different from that of 
research scientists, their views need to*be taken into account in research plan- 
ning. Moreover, execution of the research can be facilitated if local people are 
made to understand that the outcome of the research can be beneficial to 
them. Thfc successful application of research results will also be enhanced ' y 
if there ii local inyolveraent in and support for the p|pject. »* / 

Finally, it must be mentioned that since IV^B U an cxpcrimcntal«undcr- 
taking, it is subject tq^a higher percentage of failures of individual components 
thart wpyld be expected foi^ a programme conducted along more traditional 
lines. One thing is certain— international co-operation results in the effective 
utilization o( scarce re^OwJ^ianpower and financial resources wjiich is, in 
the lofig term, advantagegiyKo all countries concerned. Duplication of re- 
search studies can be avomd by the sharing of research responsibilities and 
count ricf can benefit fromUhe experiences of the oth^yn solving their own 
environmental problems. □ 
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